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PREFACE. 


What wa6 intended to be a short Report on the Improvement 
of Indian^ Agriculture has, owing to the comprehensiveness and 
importance of the subject, becoin.e expanded into a volume of 
over 400 pagc9. 

\ ha^^not attempt's an^ description of the crops or of the 
mStl^ds of agriculture pursudd, but have endeavoured to condne 
myself to matters in which 1 believe that Improvement can bo 
effected. 


While the conclusions I have formed are the result of my’ 
own personal observation, I am yet very deeply indebted to 
othA*s for the information I have collected, and in particular, to 
the Government of India and its officials for the exceptional 

advantages I have enjoyed. 

• 

I desire to return publicly iny sincere and grateful acknow 
ledgments. 


Kensington, London, Wt, 
March 189;i . 


J. A. V. 
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ABSTRACT OP REPORT. 


CHAPTER I. 

HISTORICAL INTROHUCTIOX. 

THfi^enin^ chapter deals briefly with the history of Agri- 
cultural Departments in India since their cstabiishincnt bv Lord 
Mayo in 187^^ 

The failure and abolition of the first Agricultural Department 
in 1871^ and* its recojpi^uction in 1881 as the outcome of the 
Re^Mwt 01 the Pamine Coimnissioncrs of 1880, are touched upon, 
and ^hc steps taken by the l7overnment of India in carrying out 
recommendations of the Pamine Commission are revie\?eil. It 
is pointed oat that the Government of India, in their Hesolution 
of December 1881, clearly recognised the importance of the 
systematic prosecution of agricultural mqHirt/ which bad been 
so strongly urged by the Famine C'ommissioners, and that the 
Government of India, considering that these duties of the Depart- 
ment must precede any attempt at agricultural improrrmnif, bad 
first set about the work of “ Land Kovenue Organisation,’' hoping 
thereby to lay the foundation of all knowledge of the agriciiltnral 
condition of the country. 

The hand Record system, the importance of which was 
established by the enquiry of the Finance (>»mmisHion c»f 1887,* 
is then suininan^cd. The reasons, of which the chiel' was tiiurneial 
pressure, why the further rect)mmciidatioiis of the Fainiuo Com- 
missloncrs in regard to agricultural improvement were not taken 
up arc briefly shown, hut it is added that the Agricultural Depart- 
ment have not failed to recognise the oljJigi\tic»n still resting upon 
them to take measures for agricultunrt improvement, as well as 
the fyrther obligatuui, imposed on them by the Home Depart- 
ment in 1889, to promote agricultural education. It is next 
pointed 4 )Ut that the Agricultural Department, having, by means 
of tilt; Pamine Code, made provision against the diflicultics of 
faniyie, ai^ having A'ganiscd tlic Land Record system, are now 
prepared to take up the question of agricultural improvement. 

/ In this connection it is stated that the assistance of a first-class 
AgriQgltural Chemist has been urged repeatedly since 1882, both 
by the Government of India and by Agricultural Conferences 
which have met in India, and that finally Her Majesty's Secretary 
of State consented in August 1889 to send out an agricultural 
chemist to make enquiries in India itself, and to advise upon the 
course to be pursued, as also to report upon the possible improve- 
ment of Indian Agriculture. For this duty, I was, on the 
recommendation of the late Sir James Caird, selected. 

The remainder of the chapter is taken up with a summary of 
my tour, the plan I adopted in pursuing my enquiry, and the 
expression my special obligations to those who so largely 
assisted me in my v^ork* 
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CHAPTER IL 

PRELIMINABY REMARKS ON THE POSSIBILITY OF IMPROVING 
INDIAN AGRICULTURE. 

I 

In this chapter I give^ so far as 1 am able, some general re- 
marks on the condition of Indian Agriculture, the possibility of 
its being improved, and the methods that should be adopted. I 
point out, however, that the diversities met with in India, alike 
in its physical features, the people themselves, and their varying 
surroundings, raise great difSculties which altogether prevent' 
one from speaking generally as to the^c^ndition agr culture. 
What is true of one part will not be tru^of another, and almost 
no question whatever can be answdted in the same way for the 
whole tof India. Thus, the problem of improvement becomc3 a 
specially difficult one. • 

I explain that I do hot share the opinions which have been 
expressed as to Indian Agriculture being, as a whole, primitive 
*and backward, but I believe that in many parts there is little 
or nothing that can be improved, whilst where agriculture is 
manifestly inferior, it is more generally the result of the absence 
of facilities which exist in the oetter districts than from 'inherent 
bad systems of cultivation. Nevertheless, that improvement is 
possible is shoivn, I think, by the differences of agricultural 
conditions and practice that exist in different parts of India. 
These differences 1 proceed to divide into three classes as follows : — 

'■(1.) Differences inherent to the people themselves as cultivators, 
for instance, caste ” and race ” distinctions. 

(2.) Differences arising from purely external surroundings^ for 
instance, climate and soil, varying facilities for water, 
manure, wood,, grazing, &c. 

Differences arising directly from want of knowledge^ 
such as, diversities in agricultural practice. 

In treating of the above generally, I express my opinion that ^ 
improvement of agriculture will consist mainly in the modification 
of the differences which exist, and that this will proceed in cwo 
directions ; (1) by the transference of a better indigenous method 
from one part where it is practised, to another iiHiere it is nof ; 
(2 ; by the modification of the differences which result from physical 
causes affecting agriculture. I then discuss how far this work 
may be effected by the i)eople themselves, as they come to see the 
necessity of adopting the more profitable metheds, and how far by 
Government, in promoting education, and in taking positive 
measures such as the provision of water, wood, manure, grazing, 
&c., where needed. As a necessary preliminary to the t^ing of 
positive measures, I support strongly in this chapter the opinion 
of the Famine Commissioners and of the Government of India 
in 1881. that a systematic prosecution of agricultural ew^niVf/” 
is absolutely necessary in order to get a .real knowledge of 
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the AS^icuItur^ needs and condition of each district of the 
counto^; and I think that there should *be a permanent agency 
tor the purpose in each Province, and that in such <»enny the 
assistance of an agricultural chemist would be advantageous* 

I conclude the chapter by recommending (1) the spread of 
General and Agricultural Education ; (2) tiie establishment of 
tfn prganisca system of Agricultural Enquiry ; (3) the active 
prosecution and encouragement of positive measures, such as the 
supply of water, wood, &c., which have already been found to 
be beneficial. 


CtfAPTER III. 

CULTIVATING CLASSES. 

It^s pointed out that certain ** cast(5s ” and “ races of the 
people of India show more agricultural ability tlian others, and 
that the differences lietween them as cultivators are in great 
measure* to be referred to the caste or race distinctions 
existin'^ between them. It is very certain that if the prejudices 
attaching to caste and race could be broken dovn, consider- 
able improvement in agriculture would result. Instances are 
next given whtcli show indications of a change slowly going on. 
Thus, the prejudices against the cultivation of indigo and of the 
potato have, to a great extent, disappeared : also the ca^^es of 
Nagpur, Poona and Amritsar are inciitioiied as showing that 
the prejudice against the use of night-soil as inaimre for crops is 
giving way. Improvement in coffee cultivation and in the inanu* 
facture of indigo,* as the outcome of the example of English 
planters, is also distinctly traceable. VThe people, it is pointed 
out, will lose those caste prejudices which retard improvement in 
agrfeutture, partly through the spontaneous adoption by them of 
the more profitable practices, and partly from the force of 
cirqipinstances which make living harder and oblige more atten- 
tion to be paid cultivation. In the weakening of caste 

E fSjudice Education is a most important factor, and ( rovcnimeiit 
y spreading it will help to break down the caste distinc- 
• tioris which prevent progress in agriculture. 

l^hereforc advocate the spread of General and Agricultural 

Education* 
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CHAPTER IV. 

Climate. 

With the aid of the Rainfall Map ’’included in the Report, 
the great variations of climatic conditions throughout Indii^ ai^e 
illustrated^ and their bearing is shown upon the crops grown^ the 
agricultural svstems pursued, the cattle, and even the people 
themselves. The close connection of famine with the rkijifall » 
also set forth. It is pointed out that while it is to only a limited 
extent that climatic dificrences can be modified, yet that some* 
thing can be done by increasing the means of irrigation in dry 
tracts, and by the creation of reserves of Avood a#.id fodder in 
districts where these are scarce. The influence of vegetation, 
and cf^pecially of trGC>s, in improvingx^limate is discussed ; thereitl 
value cuaisistingin the lowering of temperature, the production ofia ' 
more gentle taiiifall, the increase in the number of rainy c|ays, 
the holding-up of the soil, the obtaining of a cooler earth-sur- 
face, and the rctcnthui of moisture by the soil. ® 

• It is maintained that such work must fall to the lot of Govern- 
ment, and that the people can he expected to do but littjc to aid 
it. Enconragcnient is, however, given to tree-planting indi- 
viduals, and this should be prosecuted more vigorously. It is 
further insisted that in order to get definite knowledge as to 
where p.rovision of irrigation and “ reserves” of wood and fodder 
can be made, careful enquiry must be set on foot by Agricultural 
Departments. 

1 rt?comnicnd, accordingly, (1) the extension of irrigation to 
dry tracts; (2) the creation of ‘Reserves” of wood and fodder 
(called “Fuel and Fodder Reserves”); (3) the planting of 
trees along canal bauks ami railway lines ; (4) the further 
encouragement of Arboriculture; (o) organ isod enquiry by 
Agricultural Departaidnts 'vith the view of finding out where the 
foregoing measures can be adopted. 


CHAPTER V. 

SOIL. 

The principal geological types of soil which occur in India are 
illustrated by the help of the ‘^Geological Map” accompanying 
the Report, and the presence or absence of paiticular kinds of 
soil are indicated. The neglect, in the past, of any regular 
scientific study of Indian soils is referred to, and the important 
question is next dealt with — whether or not the soil of India is 
becoming exhausted under the present systems of cultivation. It 
is admitted that there is want of positive evidence in support of 
exhaustion, but instances are given fi*om Settlement Reports' and 
from the Famine Commission’s Report, of a process of deterioration 
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going on, and it is argued that under existing conditions of export 
of grain, oil-seeds, and manures, and the burning of cattle-dung 
for fuel, tliere must be a gradual deterioration of the soil. The 
wheat-yield of India is compared with that of other countries, 
and Sir James Caird's estimate of the crop-increase neeilcd to 
prffvide ag.uiis^ famine ii> allude*! to, ami the *1eductir>n is drawn 
thJt tp supply i\\U (umoiiit, not a deterforatnm but an incntjsrtf 
productiveness of the soil is ret^iiired, and that this can only he 
broiigiit about by increasing the manure supply. The s*m1s of India 
are thcii.<;on8idercd in respect of the diftereiit constituents wliich 
they contain, each ingvediont being taken in turn. It is shown how 
important is the relation of water to s«*il. that organic matter 
*ihwnus) am! nurogen arc generally deficient in Indian soils, and 
that liiiv?^ p(itash :imlypii«ispli<»rie acid an*, as a rule* present !ii 
sutHeieiicy. IScveral cnemie^il (|uesli(»iis of great importance are 
de*alt^witii, such as the supply plant life of nitrogen from alim** 

!tplTcrlc sources, the amount of iiihogeii contained in the fainfalt 
of Injia, the nature, *)C*miitciu!c and p«»s.-i!)le ivim>val *>f ^:^line 
deposits in soil, itc. The rotdamation * 1 lami, whether it he 
ravine Tsuul. laiul infested with weeds, or land rendere*! st* rilt* hy 
the presence of salts {usar lamh* is th'.ilt with, and instances arc 
given <d‘ the varhms experiments wlihdi have l>e<n tri(*d In 
ciiilurent plaect*. Througinmt tin* ehapter it is shf)wn that the 
applicatmn of clieniistry to the s<»lution<d the vari*»iis agrieultiir:il 
prohleius connected w'itli the s«dl is very lujc.e-'sary, ami it is 
urj^cd that futtirc investigation shouhl he pursue*! with its 
assis ranee*. 

in coucliisi*ui, it i^ pointe*! out that tin* w<irk ol soil impr*»y;- 
ment must <levolvo mainly up*m (i*iv**rnmenl, as in very -finv 
cases will the pe<iple have lh<5 means to take su<*h measures in 

. . . ..1 1 • * e *1 e.KCOMMKNJiX 

I recommend m <'oniiecti*»n with the iiu|in>\cmcnt ol the th/Ns, 

(1) the increase of th*' supply *»f watvi; tu^ di_> lrrt* ts ; (2) the 
increase of the manure supply"; (.1) t1m.^f*fting on f*>ot of cni|uiry 
to ascertain where sm'h improveiueiits an* nce*led ; (4) the c*ai 
tiuuation of experimental research aide*l liy cheiiiicul science. 
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CHAPTER VL 

Water. 

It is indicated^ at the outset, that while water in one form'' or 
another is indispensable in Indian agriculture, the amount and 
the method of supply will vary very greatly in different parts of 
India. In some parts rainfall is sufficient, in others •artificial 
irrigation will be a necessity, in others, again, it may be a useful 
supplement. The nHture of "protected*’ an^ "precarious” 
tracts is pointed out. The main types of water sTipply are sum-* 
marised and then examined in exienso, ‘^^ecial points we noted, 
such as the benefits and the evils attending the intreduction of 
canals, the comparison (where it i^ possible to make it) between 
cultivation by canal irrigation and by well irrigation, the differeifbefi 
in chemical composition between canal water and well water, &c. 
Embanking and drainage of land are spoken of, and instances are 
given of parts which stand in need of further irrigation. The 
great work done by Government in extending canals is favourably 
reviewed, and direction is turned to the necessity of Government 
undertaking all works of a major character, while minor pnes«may 
be carried out by the people. The possibility of Government 
constructing wells on a large scale is discussed, and improvements 
are suggested in the management of canal watercourses and 
tanks, and in the repair of the latter. The chapter goes oit to 
treat fully of the system of advances known as taccavif princi|)all^ 
for purposes of well digging, and it is shown how greatly this is 
capable of further development, and of being made more popular 
and useful. It is maintained that the Agricultural Department 
should pay particular attention to this sul^ect, and that a certain 
share of the administratjipn should be vested in the Department. 
Suggestions are made ail. to improvements in the working of the 
system. Lastly, the necessity of a thorough " agricultural analy- 
sis ” of each district of the country is insisted on with the view 
of ascertaining the local requirements in the way qf water 
supply. ^ 

1 recommend (1) the further extension *of canals «and other 
means of irrigation to tracts where they are required ; (2) the 
more energetic wrorking and popularising of the system a£ taccefbi 
advances ior well digging and similar purposes ; (3) the^giving 
of a share in the administration of taccavi advances to Agricul- 
tural Departments ; (4)^ the institution b}r Agricultural Depart- 
ments of organised enquiry to ascertain the irrigation requirements 
of each district. 
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CHAPTER VII. 

MANUBE. 

* 

^ •The imporEince of manure in Indian agricultural systems is 
illustrated by extracts from various Reports, and the inter- 
dependence of water and manure is shown in the existence of the 
finest cultivation where both water and manure are available. 
Instunceiff are given to show that the cultivator is not ignorant of 
the value of manure, but will, for certain crops, spend consider- 
able sums of money upon it. The different sources of manurial 
supply ^re tl^en examined, the ordinary cattle-manure being the 
mojt imj^oirtant, and, <^^eaking generally, the only one. available. 
Its composition is set out in^palytical tables, and a comparison is 
•instituted between it and ordinary farmyard manure, as n)pt with 
in England^ the result being to show that the value of Indian 
cattle-manure is often underrated, and that when it is burnt (as 
is so often the case) very serious loss is incurred. As the outcome 
of an enquiry in which I specially interested myself, 1 state the 
conclusion I came to, viz., that the best cultivators do not burn 
cattle-manure for fuel except from necessity, that is. because they 
have nerthing else to burn as fuel.' The connection between the 
supply of firewood and that of manure is hence a very close one. 
Other sources of manurial supply are then dealt with in succes- 
sion, ashes of cattle-manure, sheep-folding, green-manuring, 
silt, soil-mixing, oil-seed refuse, nitre, lime, bones, &c., and 
various analyses of different materials so used are given in the 
Appendix. Special questions, such as the system of seeiVbed 
cultivation known as rdb^ the use and export of bones, and the 
likelihood of artificial manures being used in India, are treated in 
detail. Attention is then drawn to two points in which the cul- 
tivator does not take full advantage of-* the facilities he possesses 
(1) the non-utilization by him of bight-soil for agricultural 
purposes; (2) the im})erfect conservation of cattle-manure and 
the loss of the urine. In this connection instances are given of 
thejiig^ly beneficial results that have attended the use of night- 
soil, and analyses B,\e given showing the value of cattle urine and 
tl^advaStages to be gained by preserving it by the aid of litter. 
Jiicideptally, questions of town and village sanitation are touched 
* upon, and throughout the chapter there are frequent references 
to itf^estigations which could not be carried on without the aid of 
agricultural chemistry. In conclusion, it is maintained that 
water and manure constitute the cultivators chief wants, and that 
the supply of manure must go hand in hand with that of water, and 
must, like the latter, be taken up by Government, otherwise the 
soil will not be able to provide for the increasing millions of the 
people. It is further held that, as cattle-manure is the only 
really available manurial source, it is incumbent on Government 
to provide supplies of firewood (‘*Fuel and Fodder Reserves”) so 
that^the cattle-manure need not be burnt> but may be set free for 
use on the land, and the fertility of the latter be thereby kept up. 
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Lastly 9 1 set forth the duty of Agricultural Departments to make 
organised enquiry as to the manurial requirements of q^ery dis- 
trict, to continue experimental research at (xovernment Farms, 
and to spread agricultural education so as to teach better prac- 
tices and remove prejudices. 

I recommend ^ I ) the creation of supplies o{ fuel Fuel 
and Fodder Keserves**); (2) the establishment of u systein^of 
agricultural enquiry ; (3) the spread of agricultural education ; 

(4) the continuation of experimental work at Government Farms ; 

(5) the employment of an agricultural chemist. .• 


CHAPTER VIII. 

AVOOU. 

This chapter deals principally with the administrationVf the 
Forest Department and the extension of its work in a more 
a;iricultiiral direction than has been the case in the past. 'Fhe 
early policy of the Department is first considered, nnd the^ reasons 
arc given for its succes.s having been gaugetl by financial results. 
Rut it is i)ointcd out that, as population has increased and 
cultivation has been brought nearer to the borders of the 
forests, it has become necessary to extend the benefits of forests, 
so that they may more directly serve the interests of agriculture. 
In cjnscqueiice of this, at the instance, first of Sir Dietrich 
Brandis, and then by succc!*sive representations of the Famine Com- 
iiii.ssioners and of tlie Government of India, a certain impulse 
lias been given to the suiqily of wooil for agricultural ])iirj)oses. 
But it is urged in this chapter that there is* a great deal more 
that ought to be done, and that the greatest need is that which 
Avas set out in the previous chapter, viz.^ the supply of ^yood 
to take the place of eattle-muniirc as I’ucl. This is again put 
forward as a matter which Government should sec to in their 
own interests, alike for the maintenance and increase of the ifoil’s 
productiveness, as well as in order to keep up the Land*Revep»ie 
of the country. The different classes of forests are then ex- 
amined, and the uses which they might best serve are dist^iissed,*. 
also the measures which should be taken to obtain those^Slods. 
Special points, such as the natural reproduction of timber trees, 
the guarding against forest fires, the exclusion of grazing, and 
the inadequacy of the forest staflF, are alluded to separately. 
The wider adaptation of "reserved forests’’ situated near 
cultivation to the purposes of that cultivation is insisted on, and 
also the necessity of creating fresh supplies of wood. The 
dilKculties of obtaining land for these new creations are admitted, 
but it is shown that there is still a quantity of land that could be 
so utilised, and suggestions are made for the acquirement of 
land, by purchase if necessary ; the outlines of a schqme are also 
set forth for the working of the new " reserved ” by a system of 
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annual licences for the removal of wood, etc., for agricultural 
uses. These views are supported bv the quoted opinions of several 
authorities, snd more especially by a recent Resolution of the 
Madras Government upon the subject. Cases are also cited 
where such reserves ” have been created, and have achieved 
mdch good. is maintained that the success of such a scheme 
mhst«not depend alone upon financial considerations, but should 
be considered from the point of view of the needs of the people 
and the demands of the principal industry of the country, viz., 
agriculture. Extension of the establishment of plantations along 
canal banks and railway lines is also urged, and the further 
encouragement of arboriculture. Lastly, the opinion is expressed 
* that a proportion of the yearly revenue obtained by the Forest 
Depai'tmeiit &hould be jf^ended in the extension of the work of 
the^Depairtment in an 'agricultural direction. 

“I recommend (1) the creation of “reserves” of wood, fuel, 
for agricultural purposes (“ Fuel and Fodder Resenves ”) ; 
(2) the increase of plantations along canal banks and railway 
lines: (3) the further encouragement of arboriculture ; (4) 
the prosecution of agricultural enquiry for ascertaining the 
needs of the different cultivating districts in the matter of wood 
supply ; (5) the setting aside yearly of a portion of the 

revenue derived by the Forest Department, and ite employment 
in the extension of “ reserves ” to meet agricultural wants. 


CHAPTER IX. 


GRASS. 


The different kinds of grazing areas available for the use 
of the cattle belonging to cultivators are referred to, and 
attention is drawn to the inclusion of large and valuable grazing 
are^ amid the forests. It is maintained in this chapter that the 
provision of grazing jn forests is a desirable and legitimate object, 
axSi one which will much benefit agriculture, whilst in times of 
drought it may be invaluable in keeping the cattle of the country 
alive. ^Nevertheless, it is not regarded as an absolute necessity in 
ordiifary times, and, therefore, should only be carried on under such 
restrictions as would cause it not to interfere with the other ends 
which a forest or “ reserve ” should serve. These various restric- 
tions and the necessity for their imposition are then considered. 
The question of the utilisation of “village 'wastes” is next gone 
into, also the provision of grazing along canal banks and in other 
plantations. The best way of utilising .the grass in forests and 
reserves,” and the possibility of grass-growing and the supply 
of pasturage becoming a part of the cultivator’s system on his 
own nolding are discussed. In the second part of the chapter the 
system of (l/ass Fayms and the utilisation of uncultivated grass. 
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FODDER-CBOrS 
AND HEDGE;). 


RECOMMENDA- 
TIONS. 


lands (r7/A/^^) belonging to Government arc ex plained^ and, while 
their benefits arc recogmsed and their extension urged, suggestions 
are also made for their improvement. 'I he methods of hay-making 
and 8ilagc*-making as conducted at Government Grass and Experi- 
mental Farms are examined, also the relative costs compared ivjth 
the cost in I|Dgland. The prospects the development of 
silage-making m India arc treated of and the desirability is urged 
of making further enquiries at Experimental Farms. Lastly, a 
change is advocared in the Commissariat Department^ whereby 
the services of men of experience and ability may be retained in 
the management of Grass Farms, and the fiirmation of a special 
Foyage Branch of the Commissariat is suggested. « , 

I recommend (1) the creation of more “Fuel and Fodder 
Reserves " to supply grass and grazing^^) the exfen^ft of the 
system of Grass Farms, and their management by a special ForSlge 
Branch of the Commissariat ; (3) tlie carrying out of enquiry 
GoveriTment Experimental Farms on the making of silage. 


CHAPTER X. 

FODDER-CHOPS AND HEDGES. 

♦ 

The advantages of growing fodder-crops are set forth and 
exemplified in the better condition of the cattle in many parts 
where the system is practised. The principal crops used as 
fodder-crops are mentioiic^, and, in particular, the utilisation of 
prickly pear. The scope f6r extension of* the growing of fodder- 
crops is also shown. It is pointed out that but little is known to 
the relative values of different Indian lodders, and that such^an 
investigation calls for the association of an agricultural Jheufiist. 
The useful ends served by hedges round fieldy are explained, Md 
the materials generally used for fencing are named. 

I recommend (1 ) the extension, wherever practicable,^ of tha 
systems of growing fodder-crops and of enclosing fields by* 
hedges; (2) the employment of an agricultural chemist in llTves- 
ligating, among other matters, the relative values of different 
fodders. 
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CHAPTER XI. 

LIVE STOCK AND DAIRYING. 

Pr indicated at the opening of this chapter that, since the 
differences between the cattle of different districts are largely 
due to conditions of climate, improvement of cattle is only pos- 
sible withih limiis. After speaking of their f«)od and the excel- 
lence of tRe cattle in certain distrjets, it is shown that, as a rule, 
little or no attention is paid to their breeding and selection. The 
Hindu system bf breeding from Rrahmani bulls is referred to*, 
and theiiarin#is pointccJ^j>ut which is likely to follow from a 
recciit le^al decision gtven in the North-West Provinces as to 
owliership in these bulls. Th^ breeding of good stud bulls at 
dewernment Cattle Farms, and the distribution of them to villages, 
are ai^vocated, and should form part of the duty of Agricultural 
Departments. Further, I point out that Experimental Farms 
and Cobrt of Wards’ Estates might well be made centres for 
locating stud bulls for the iinpro\cment of the cattle of 
the district. Accounts are next given of the Hissar and 
Bhadgaon Cattle Farms, and mention is made of the influence 
which thSy, and notably the former, have exercised on the cattle 
of the country. The evils attending frequent changes in the 
superintendence of Government Cattle Farms arc pointed out, 
as they were in the case of Grass Farms (Chapter IX). 
Menticm is made of the use of buffaloes as plough cattle, and of 
the giving of advances (jaccavi) for purchase of cattle. , 

In the second section of the chapter dairying is the main sub- 
ject, and the special features of the yield and quality of milk 
from cows and buffaloes are treated of. The efforts made to 
extend dairy farmingin India are detailed in connection with the 
visit of Mr. Howman,and the subsequent jifepsitaken by Mr. Ozanne 
in Poona and Bombay. The unsatisfactory conditions of the milk 
suppl]^ to towns and to troops, as well as to Government institu- 
tions, are referred to, and the establishment of Dairy Farms is 
advoeateu wherever troops are quartered or large institutions are 
sitmgited. Jt is pointed out that there is considerable work for 
an ^ricultural chemist to do in the investigation of points con- 
nected mth dairy farming. 

A brief reference is made to the operations of the Horse- 
breedTng Department, and to attempts made to improve sheep 
and goats. 

The last part of the chapter is taken up with the consideration 
of Cattle Diseased, the ravages which they ^ausc, and the steps 
which have been here and th^re taken to cope with epidemics. 
Special mention is made of the establishment of an Imperial 
Bacteriological Laboratory at Poona. 

I recommend (1) the continuance and extension of Cattle 
h'arm^ and the distribution from them of stud bulls to villages ; 
(2) the making Experimental Farms and Court of Wards’ 
Estates centres for 4he location of stud bulls; (3) the establish* 
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ment of Dairy Farms for the supply of milk to troops and 
Government institutions; (4) the appointment of an Agricultural 
Chemist to investigate matters connected with dair^farming ; 
(5) the prosecution of enquiry into cattle diseases and the means 
of preventing epidemics. 


CHAPTER XII. 

IMPLEMENTS. ' 

• 

The possibility of effecting im][lrovement in the implements of 
the cfiltivators is reviewed, and the opinion is expressed lhat 
there is but little scope for improvement, and that any advance 
must be the outcome of a study of native requirements. The 
success of the Beheea sugar-mill is instanced as a case in point. 
The question of the use of the native wooden plough, as against 
that of the iron one, is fully gone into, the several objections to 
iron plouglis being discussed, and the circumstances under which 
they might be usefully employed. The chapter then deals with 
the introduction and possible extension ot the iron sugar-mill, 
the shallow evaporating^ian, and other devices for improving 
the out-turn of sugar. The possible use of introduced threshing 
machines, winnowers, chaff-cutters, pumps, and other implements 
is considered, and the need of more exhaustive trials of imple- 
ments at Experimental Farms is urged. It is added that in these 
trials skilled experts, such as engineers, chemists, &c., should be 
associated, according as the enquiry calls for it, and that Experi- 
mental Farms should be centres for distributing implements the 
merits of which have been satisfactorily proved. 

I recommend (1) the exhaustive trial of new implements at 
Government Experimental Farms ; (2) the association of 
<< experts” in such enquiries; (3) the distribution of upproved 
implements from Experimental Farms. ' 
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CHAPTER XIll. 

CKOl^S AND CULTIVATION. 

In thiB chapter no attempt is made to describe the kinds of 
crops grr?wn, or the methods of cultivation employed, but points 
only are-discussed in which it seems possible to effect improve- 
ment. The general excellence of the cultivation is indicated, 
and the changes, more especially in wheat-growing, which lulve 
been brought about by an export trade, are mentioiieil. Fallowing 
and rotation are ncxt-iaiR^n, and instances are given to show that 
tbe native cultivator is not . ignorant of either practice. The 
^system of mixed-cropping *’ is also explained, but it is pointed 
out that little is known or practised in regard to selection or 
change of seed, although some Government Experimental Farms 
have already done good work in growing and distributing pure 
and selected seed. It is then shown that improvements can be 
effected by the intiodiictioii of new crops, and of new varieties 
of existing crops, as also in the extended cultivation of certain 
profitable crops, such as wheat and sugar-cane. It is lurther 
demonstrated that by the transference of method from one part 
to another, improvements in cultivation may be carried out ; 
this is exemplified in the case of sugar-cane, and even in that of 
a crop so widely cultivated as rice. Reference is made, in 
conclusion, to the need that exists for getting more knowledge 
as to the diseases and injuries to which crops arc liable, and the 
best means of preventing them. 

I recommend (1) the continuation of ex])erimcntal eiKjuiry 
at Government Farms, in reference to new cro])S and methods of 
cultivation ; (2) the growing of good sd«*d af. Government Farms, 
and its distribution from them ; (3) the study of thij diseases 
and injuries of crops ; (4) agi'icultural enquiry into existing 
modes of cultivation. 
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CHAPTER XIV. 


AGIltCUT/rURATj 

I^TOl-RTKIESJ^IirU 

Expouts. 


AGRICULTURAL INDUSTRIES AND EXPORTS. 


Tins chapter deala with certain special crops which undergc^a 
process of inannfactiire in the country before being sent 5ut of 
it, or with which particular considerations regarding export are 
bound up. Such crops arc sugar-cane, cotton, indigo, tea, coffee, 
tobacco, flax, jute, silk, wheat, and linseed. These Tirops are 
successively treated in view of the improvements which it is 
possible to effect either in their cultivation, theip manufacture,* 
or in the export trade. It is first sho w nthat the jicld cj^ sugar 
from sugar-cane depends upon points iff*the cidtivatAn, in the 
expression of the juice and in its rc^fiing, none of which are fully 
understood. Next, the deterioration of Indian cotton is alltid^tl,' 
to, and a brief account is given of the efforts thaf have been 
made to improve its quality. Indigo is tre-ated at some length, 
and the general want of knowledge, both as to its cultivatton and 
the manufacture of the dye, is commented on. Kefcrence is 
made to the need of chemical investigation into problems affecting 
the manufacture, and to the unsatisfactory conditions which often 
attend the cultivation. Similarly, chemical problems in the 
manufacture of tea are pointed out. The cultivation of coffee 
is next taken, then that of tobacco, and the native method of 
curing tobacco is described. After a brief mention of flax and 
jute, allusion is made to the efforts, so far unsuccessful, to 
eradicate the disease in silkworms known as pehrinv.. The im- 
portant matter of the cleaning of wheat is dealt with at length, 
and by the help of analyses which 1 made of samples taken off 
the cultivators' own threshing-floors, or from stores in their 
houses, it is shown that the fault attributed to Indian wheat, 
that it is -“dirty,” does riqt rest, with the cultivator, but is that of 
the trade, and more particularly the London Corn Trade, who do 
not want “ clean wlicat. The efforts made to improve the^trade 
in this respect, and their failure, are described. The applicability 
of the “ elevator ” system to India is also discussed. Lastl}t, the 
conditions of the linseed trade are explaiue^l, and arc . illustrated 
by analyses of a number of samples of seed collectecl for niTe in 
the Central Provinces. * • 


RECOMMENDA- 

TIONS. 


I recommend (1) agricultural enquiry to ascertain the best 
methods of cultivation and manufacture of crops such as sugift^cane, 
indigo, tea, coffee, tobacco, &c.; (2) the employment of chemical 
science in the investigation of problems affecting these industries, 
and more especially t[hat of an agricultural chc^niist in connection 
with the sugar industry ; (3) the making it a penal offence to 
adulterate wdieat, or to trade in adulterated wheat. 
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CHAPTER XV.. 

ECONOMICAL AND POLITICAL CONDITIONS. 

By the insertion of this chapter I wish to recognize the exist- 
ence of a numl^er of oonditions oi an economical or political 
naturq which fiave an important bearin^j upon the improvement 
of agriculture, but into the details of which I do not enter. 
Under this head I mention pressure of population, relative ease 
or difficufty of living by agriculture, ’vjirying systems of land 
tenure, smallness of holdings, paucity of capital, indebtedness of 
the cultivating classes, export trade, extension of railways, &c. 
•My reasons for not discussing these several points are given, 
the only onet mentionc^J^t any length being the Bniallness of 
holdings, fhe indebtedness of cultivators, and the lack of enter- 
prise^ sometimes found among • the people, more especially under 
easy circumstances of living. • 


CHAPTER XVL 

PKAiniCAL ENQVIUV. 

Afteu having sketched out in the ])reviou« chapters the prin- 
cipal ways in which I think that improvement of agriculture may 
be effected, 1 proceed to consider in those that follovv, the agancy 
by which the improvements are to be carried out. A brief 
review of the recommendations already given points to the con- 
clusion that the main advance will be made by a practical 
enquiry into native agriculture, with a view to ascertaining (1 ) 
the requirements of eacli clistri«*t in ’^respbet of ivaier, wood, 
manure, and other facilities; (2) the best native methods of 
cultivation, in order to transfer them to other districts where 
they are not practised. A number of opinions in support of this 
view^re quoted, and it is then pointed out that, up to tlie pre- 
sent, enquiry has beqp limited to the collection of Land Revenue 
stanlSties, and that there has been no organisation for enquiry 
into agricultural methods with a view to agricultural improve- 
ftient. A large field for enquiry is then sketched out, and the 
neces^fty of an agency of an ex])ert nature is urged. The 
opinions of the Famine Commissioners, the Government of India 
and Provincial Governments, on this point are quoted. The 
existing agency iV reviewed, and more par|icularly the position 
occupied by the Director of the Department of Land Records 
and Agriculture in a Province. The lack of technical know- 
ledge m the Department is brought out, and it is suggested that 
this want could best bc> sujiplied by associating with the Director 
of the Department in any Province a certain number of agricul- 
tural experts to be engaged on purely agricultural work. It is 
then discussed whether these experts should be Europeans or 
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Kativcs, and the conclusion is come to that, on the whole, the 
selection of Natives trained in India would be best, provision 
being made for the giving of a high-class agricultural education 
in the country itself. 

I recommend (1) the organisation of enquiry into agricultural 
conditions and pracjtices; (2) the association witb |he 6irectoi*of 
an Agricultural Department of one or more assistants wl^o ifte 
experts in agriculture; (8) the selection of these assistants firom 
Natives of India trained in the country itself; (4) the provision 
of a high-class agricultursil education in India. * . 


CHAPTER XVH. 

0 

* SCIENTIiriC ENQUIUY. 

«• 

The close connection of science with practice in any scheme 
of agricultural improvement is, at the outset, put forward, and 
the necessity is shown that practical enquiry sliould be scientific 
in its nietiiods. Th ^ relation of chemistry to agriculture is then 
pointed out, and reference is made to the expressed opinions and 
renewed applications of the Government of India on the desir- 
ability of having an Agricultural Chemist for India. The scope 
of work for an agricultural chemist is then sketched out, and the 
principal duties of the office are defir.cd as being the acting 
as ‘‘ referee ” or adviser to Government in chemico-agricultural 
matters, and the direction and maintenance of the continuity of 
enquiry. Among other duties are those of assisting in the develop- 
ment of agricultural education and the preparation of suitable 
text-bo*iks. The necessary qualiHcations to be possessed by the 
holder of such an appointment, and the conditions essential to his 
successful tenure of it, ai;e defined. The existence of a suitable 
laboratory, and the co-operation of an assistant chemist (to take 
actual charge of the laboratory and to give instruction in 
agricultural chemistry) are regarded as essential- The rela- 
tions, respective duties and salaries of the two officers ipro- 

! K)sed are discussed, and it is recommended ,that neither of them 
le allowed to undertake private work for separate remuneration. 
It is urged that not only an agricultural chemist, but also other 
scientific men, such as a botanist, an entomologist, and an agri- 
cultural engineer, should be associated with the A^cultural 
Department for the purpose of conducting enquiry ana research. 
The chapter closes by dealing generally with the position of 
scientific men in Indi^, the encouragement of s'cientific research, 
and, in particular, the appointmer.t of Chemical Examiners. 

I rec^ommend (1) the appointment of an agricultural chemist 
as adviser to Government in chemico-agricultural matters, and 
for the direction of experimental enquiry; (2) the appointment of 
an assistant chemist; ^8) the attachment to the Agricultural 
Department of other scientific officers, such as a botanist, an 
entomologist, and an agricultural engineer. 
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CHAPTER XVIII. 

KXPERIMENTAL. FARMS. 

The causes that have led in India, as well as in other countries, 
to the Establishment of Experimental Farms as separate institutions 
are^ first described. The past work of such Farms in India is 
reviewed^ • and the expenditure upon them Is regarded as not 
having be€n excessive, and their continuance is advocated. The 
chapter then proceeds to deal at length with the work which 
nought to be donu at Experimental Farms, and to lay down the line’s 
for the ^ucceyful carrying out of experimental enquiry. The 
various conditions, sinilT as suitability of soil, size of farm, 
situation, supervision^ plan ftf ^experiment, recording of results, 
dre discussed, and are illustrated by examples drawafrom 
existing Exgerimental Farms both in India and in England. It is 
then maintained that in the case of such Farms the financial test 
ought net to be the one that determines success. The employ- 
ment of Experimental Farms as centres for seed distribution, the 
location of stud bulls, and, at times, for cattle-breeding, is recom- 
mended. The cscablishmcnt of another class of Farms, /*/>., 
Demonstration Farms, to show the result of what has expori- 
mentally been found useful, is advocatc^d, and mention is made of 
farms belonging to private individuals where experiment is more 
or less cauied on. The remainder of the chapter is occupicfl 
with a review of the work in progress at each of the Experimental 
Farms which I visited during my tour, my general cominents^on 
each Farm being given at the same 'time. 

1 recommend (1) the continuance of agricultural enquiry at 
Experimental Farms ; (2) the distribution of seed and the location 
of stud bulls at Experimental Farms ; (3) the establishment of 
Demonstration Farms. / 


CHAPTER XIX. 

AGRICULTURAL EDUCATION. 

The influence which general education first, and then, more 
specially, agricultural education, exert upon the improvement of 
agriculture is, at the opening, explained. It is then shown tliat 
the tendency of education in the past has Reeu too much in a 
literary, and not sufficiently in an agricultural, direction. The 
suggestions now given are with the intention of remedyin*^ the 
past defect, and of directing attention to, rather than diverting it 
from, the oultivation of the land. The intention is, in brief, to 
give a fliore agricnltural turn to education. The different grades 
of educational matitutions, from Universities and Colleges down to 
Primary Schools, are then taken in order, and the line of agai- 
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cultural education at «iach is briefly skctclied out. As regards 
Uuiversities, it is maintained that they should rccog^nize the 
importance of agricultural science by making it an optional 
subject in the iinal course for a degree in science. It is not 
considered advisable^ at present, to liaye special Agricultural 
Colleges, but rather to utilise existing institution^ and to make 
agriculture one branch of the instruction provided- The iiRport- 
ance of combining at Colle^jcs practical work with theoretical 
instruction is set forth,' and tlic establishment of Demonstration 
Farms, and of areas on which the students can thcmsolVes work,* 
is advocated. Agricultural Classes in connection with High 
S&hools are well spoken of, and the association* with them of - 
llliistration Farms is considered desirable. In JVJiddle ^Schools 
it is held that the elements of physicarscmncc should be taught, 
that agriculture should be introduced by means of text-books, and 
that i^ustratioii plots rather than jdrms should be attached tb f hv 
schools. In Primary Schools a beginning might be/nade by the 
introduction of *“■ readers ” and of “ object lessons ” on familiar 
agricultural topics. I^astly, the importance is inculcated^of pro- 
viding at Normal Schoids sound training in agriculture for those 
who arc to become the teachers of others. The paucity of 
text-books on agriculture, and the urgent need for many more of 
them, arc commented on, the relation of the “ scientific •adviser ” 
to agricultural education is discussed, and it is contended that 
more iiiduceiuonts to study agriculture should be given, and that 
the claims of men who have studied it should be freely recognized 
for appointments in the lievenue and cognate Departments. The 
chs^ter concludes with a brief review of the agricultural 
training given at different C\)l leges, Agricultural Classes, and 
other institutions whirh I visited, including the Forest School 
at Dohra Dun. 

1 rccommeiul (1) the spread ol’ gcueral education ; (2) 
the extended intrutlucl^on of agricultural education into the 
general cducjitional system; (3) the preparation of agricultural 
text-books, suitable to the dilferont parts of the country: (4) 
the recognition of the claims of passed students' in agriculture to 
appointments in the Land Kevenue and cognate Depaftm^sits. 


CHAPTER XX. 

AOUICULTUKAL DEPARTMENTS. 

The concluding ithapter of the Report deals with some points 
in the Avorking of Agricultural Departments, which have pot 
already been fully treated. The first is the training of junior 
Civilians in agriculture. There commendations of the Famine 
Commissioners on this subject are discussed, and while it is 
maintained that it will be impossible to get civilian Directors of 
Agriculture who will at the same time be practised agricul- 
turists, it is urged that much good may 1)6 done by giving at 
the open competitive and final examinations in England more 
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weight to proficiency in natural science. It is then suggested 
that junior Civilians, or at least a proportion of them, should^ on 
arrival in India, be drafted into provincial Departments of Land 
liecorcls and Agriculture, there to learn something about tlie 
country, the people, the cro|)S, and the agricultural conditions 
generally, and that at tifeir departmental cxamiuations they should 
be required to show an acttuaintance with these subjects. It is 
held that Directors of Agriculture should he chosen from the men 
who have shown a liking for natural science, and who have 
distinguished themselves siibse({uently by their knowledge of 
agricultural matters. The position of the Director of Agriculture 
is reviewed, j^nd it is urged that it should be invested with some 
administrative power, and that the Director should form a part of 
the Aeyentfe Admin\Sit«ation. The giving to the Agricultural 
Department of a sTiarc in the administration of Government 
Mvances (taccuvi) for well ‘digging is again advocated. The 
necessity that Directors of Agriculture should tour tn their 
districts iS insisted upon, and is made applicable in a special 
Mray 1;p the Secretary of the Imperial Dc[)artment of Agriculture. 
The useful purposes which occasional Conferences on agri- 
cultural questions can serve are also exemplified. The classifica- 
tion of the work of Agricultural Departments is then referred to, 
and tliQ main heads are briefly noted. A mong them the im})ort- 
ance of " analysis of districts ’’ and the desirability of making a 
digest of the Land Records arc put forward. Agricultural 
Shows are treated at some length, and suggestions arc made for 
their iniprovcmcnt, as also for the better conduct of trials of 
implements. 

In conclusion, the future policy of Agricultural Departments is 
discussed, and the two great needs — a competent organization, 
and the expenditure of more money upuu agricultural improve- 
ment — are put prominently forward. Lastly, iiniforinily of 

g iirpose and continuity of policy in. the .work of Imperial and 
rovincial Agricultural Departments ‘are strongly urged. 
Lreconimcnd (1) the giving of more Aveight to natural science 
in the open competitive and final examinations for the Civil 
Service ; (2) the drafting of a certain proportion of junior 
Civilians into the Department of Land Records and Agriculture 
dhdtheir sftrival in Ridia; (II) the selection of Agricultural Direc- 
tors from those who have distinguished themselves in natural 
*8ciencfi, and subsequently by dieir agricultural knowledge ; 
(4) •Abe giving of some administrative powers to Agricultural 
Directors, and, especially, that a share of the administration of 
Government advances {taccavi) bo entrusted to Agricultural 
Departments ; (4) tiranting of more money to be expended by 
Agricultural Departments in the work iit' agricultural improve- 
ment. 
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REPOKT ON THE IMPROVEMENT OF INDIAN 
•AGRICULTURE. 


CHAPTER I. 

HISTOllICAL INTKODUCTIOX. 

Tnli^hnflrovemont trf Indian Agriculfcuro is a subject 
.wjiich in recent years, has frequently been brought pro- 
^ininently before the notice of the Government of India 
"and the Home Government. It was in ISOd, on the conclusion 
of -the work of the Bengal and Orissa Famine CJommission, 
that# the policy of having a special Department to watch 
over the intei'csts of agriculture was first mooted. 
Lawrence, however, thought the step premature. In 1S70 
Lord Mayo again took up the mat ten*, chiefly in relation to 
the improvement of the supply of cotton from India, and in 
1871 the first Agricultural Department was created. In 
Lord Mayo’s opinion the work of the new Department was, 

** to take cognispwUce of all matters affecting the practical 
** improvement and development of the agricultural resources 
** of the country.” Sir Richard Temple further pointed out 
that the success of a Central Department depended (fn the 
support given to it by similar Provincial Departments, the 
existence of which, under Local Governments, was implied. 
The only Provincial Gov'crnment, however, vrhich rendered 
any assistance was that of the Noi'th-West Provinces, where, 
in 1875, under Sir John Strachey, then Lieutenant Governor, 
the appointment of *ar Director of Agriculture and C/Oiiimerce, 
to be at the head of a Department for cf)llecting and arranging 
sti^tisfics of trade and agriculture, w'as sanctioned for a period 
of five years. Sir John Strachey also advocated the utilisation 
of CouTt of Wafds* Estates for purposes of investigation, 
and the employment of them as “ Model Farms,” and for 
finding out tJie real condition of the cultivating classes. 

2 . As regards the Central Department, “though” (to 
quote the words of the Government of India’s Resolution of 
December 1881) “under Lord Mayo’s administration a 
“ Department *of Revenue, Agriculture, and Commerce was 

“ created the actual form departed widely from 

“ Lord Mayo’s conception of its proper condition. Burdened 
“ with multiform duties the new Department had neither the 

leisure nor the power to take up either directly or emciently 
“ the many problems which afiect the agriculture and rural 
“ economy of the Empire.” On its creation the new Depart- 
ment had handed*over to it a number of miscellaneous subjects 
with which the three great divisions of the AdmimstPation, 
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2 ‘ Hietorical Introduction. 

the Financial, Judicial, and Political, did not care to deal. 
So it came about that, with no definite programme *bf ' its 
own, and amid the varied subjects transferred to it, the now 
Department lost sight of Agricultural Heform. It was not 
Lord Mayo’s intention that this shouhJ bo so ; ^but it wa^ 
.mainly from lack of provincial co-operation that his efforts were 
rendered futile, and in 1878 the Department was re-absorbed 
in the Home Department. The Secretary of State, never- 
theless, expressed in a despatch' the hope that this step would 
not interfere with Agricultural Improvement. 

3 . • In 1880 the Famine Commissioners in their Report gave 

very strong recommendations as to the necessity of establishing 
Agricultural Departments under a Diffector in eaclf Pi»f ince. 
The duties were classed under three heads : — ^ r 

(l.)tAgricultural Enquiry — the collection of agricultuifla,! 
information to keep the authorities inijprmed of 
the approach of famine. • 

(2.) Agricultural Improvement — with a view to« the 
prevention of famine in future. 

(3.) Famine Relief — to take charge of operations in the 
campaign against actual famine. * . 

The Secretary of State himself added to the pressure brought 
to bear by the Famine Commissioners on the Government of 
India, and, as the outcome, an Imperial Department of 
Agriculture was formed in 1881 by again separating the 
Revenue and Agricultural Department from the Home 
Department. The several Local Governments agreed to this, 
and, accordingly, action was taken, and measures were com- 
menced in 1882 for the formation of Provincial Departments 
of Agriculture. 

4 , It was, perhaps, on the first of the three heads named 
above that the Famine Commissioners laid most stress, and 
the Government of India, in accepting the obligations l^id 
upon them, went still further, and, seeing that no special 
Department could take (as the Famine Commission had 
contemplated) the administration of famine relief out of £he 
hands of local officials, turned primarily t# the orgaaisatioif 
of the Land Record system and the simplification of Settle- 
ment operations. Improvements were made in the village 
establishments which had been created under the Land 
Record System for compiling annually and collating the 
agricultural facts and statistics of every village in each 
Province ; the Provincial Departments were jnade Depart- 
ments of Land .Records and Agriculture, and to them 
the iiiaiiitenance of the above organisation was entrusted ; 
also on them was put the duty of examining the Land Records 
and Village Maps, and from these and by means of local 
en(]^uiry there was to be made an "agricultural analysis," 
which should indicate, not only the circumstances and con- 
ditions of each tract, but also the requirementso of each, 
whether for protection against famine, or ^or the improve- 
ment of^ the agricultural system. 



Early Agricultural Departments — Famine Commission. 3 

In •the words of the Government of India’s Resolution of 2 I!ii??bJ!oIu- 
1881; " the Famine Commissioners have with great distinctness won,peoemb« 
‘‘ intimated that, apart from any special organisation which 
may be required meet the exigencies of famine, or to 
enter info any new field of agriciiltiirnl experiments, a 
“ permanent agency should be closely associated with the 
“ existing authorities in each Province for the systematic 
“ prosecution of agricultural enquiry. The importance of 
“ this View, which directs attention to those duties of the 
“ Agricultural Department whiph laust precede any attpmpt 
“ at agricxiltural improvement, has hitherto been far too 
“ gruatlyV>verlooked.” The Resolution further quotes the 
words^of the Famine vlommissiomirs, “the success of an 

•‘'^Agricultural Dcparfciuent would mainly depend on the 
completeness and accuracy with which agricultflral and 
“economic facts are collected in each village, and compiled 
“ in each subdivision and district throughout the country,” 
and^it adds, “ the Department would thus naturally acquire 
“ that very knowltulge Mrhich it has hitherto been the main 
“ effort, of a Settlement statf* to attain. Without doubt, too, a 
“ permanent Department of this kind would in course of time 
* become more competent to d<jal with questions of Settlement, 

“ demanding, as they do, an intiinati* ac(|uaintance with 
“ agricultural conditions, than any temporary Department 
“ forced to gain a hurric<l experience at great cost to the 
“ country during the actual process of assessment,” It was 
distinctly on the iinderstan<ling tliat “ Land Revenue 
“ Organisation ” was to "form the first duty of the new 
Imperial Department that Mr. (n()w Sir Edward) Buck 
accepted office hi August 1881 as its Secretary, in the belief 
that this work, thwugh not so direetly agricultural in character, 
would lay the foundation of all knowle<lge of the agricultural 
condition of the country, without which no attempt at 
“Agricultural Improvement” in the stricter sense could 
proce^. Meantime a Famine Code was drawn up, and Famine oxJa. 
.PiDvincial Departments wei’e gradually established. The 
wprk o| “ Land Revenue Organisation ” was then proceeded 
with, and, when in June 1880 the Secretary of State asked 

• for an enquiry into the expenditure of the new Departments, 

* bol(h Imperial and Provincial, it was fouml possible to prove 
satisfactorily to the Finance Commission of 1887 ‘that, on 
purely financial grounds, and quite apart from any indirect don, lasr. 
benefit that might have accrued to agriculture, their 
establishment *had been amply justified, an<l had resulted in 

the addition of a considerable increase of revenue to the 
State. Thus the importance of the Land Record system was 
eonfirmed, but a time of financial pressurtj having meanwhile 
set in, both the Revenue and Agricultural Department and 
the^Finaiice Department shrank from giving anything like 
wide effegt to the bolder recommendations of the Famine 
Coinxnissioners Vhich involved expenditure on direct 
agricultural improvement, although they were pi*ess#d by 
the Secretary of State to “ institute measures for Agricultural 
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Besearch in India tod the promotion of agrici:|ltural 
“ knowledge in’ the Civil Service.” 

5. On one point, however, distinct representations bad 
gone home to the Secretary of State, viz., the necessity of 
having a scientific ground-work as the basis of all! attempts 
at agricultural improvement, and Chemistiy. being that 
science which bears, perhara, most directly on Agriculture^ the 
Secretary of State was awed as far back as 1^2 to satotion 
the appointment of an Agricultural Chemist to act with the 
Department. It was pointed out, among other things, that 
there were large tracts of land, especially in the North-West 
Provinces, which were unculturablg, on account of the 
presence of noxious salts, and it v^'as thought that 4bience 
might aid in reclaiming these lands. There was also k 
further intention to utilise the Agricultural Chemist for'* 
educational purposes. The application has been repeated],y 
urged, viz., in 1882, 1884, 1886,. and again in 1888 as^ the 
outcome of the Delhi Conference of that year. 


ImpexlAl De^rt- 6 . In 1888 the Imperial Department having, in accordance 
tunxwid^n^ with the Famine Commissioners* scheme (emphasised, as it 
was, by the Secretary of State), established Provincial 
Departments of Agriculture, having made provisions, by 
means of the Famine Code, against the difficulties of famine, 
mpromnneu . having, lastly, bjT the Land Record system, provided 

machinery for maintaining agricultural statistics for the 
administration of Land Revenue and the collection of 
agricultural information, they announced their work to be in a 
sufficiently advanced state to enable them to take up the 
remaining section of the Famine Commissioners’ recommen-i 
dations, viz., that referring to agricultural improvement. In 
connection with this "the appointment of an Agricultural 
Chemist was once more urged. It was pointed out most 
clearly by the Government of India that the obligation 
imposed on them by the Secretary of State to give effect 
to the recommendations of the Famine Commissioners an 
relation to agricultural improvement still rested' upon them^ ' 
and that so long as they were not relieved iroVn this 
obligation it remained in full force ; further, that the ^ther 
recommendations having been provided for and financial 
pressure having become less severe, they were now prepft^d 
to turn their attention to agricultural improvement. Still 
later (1889), the Home Department, by their Resolution on 
menton^ Technical Education, imposed upon both Ag^cultural. and 
M^%n.i889. Educational Departmehts the further obligation to ‘'take 
obURattonon “ positive measurcs for the education of the rural classes in 
sS^menU to “ the direetion of agriculture.'* Conaeouentljr the Agri- 
cultural Departments, Imperial and Proymoial, have at the 
S^ottatid present time before them the j^itive duty of promoting boiih 
Mration. Agricultural Improvement and Agr|eultufcl Education. * 


The Delhi Conference, before-mentioned, had strongly 
represented the necessity of having at least one drst-clara 
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Agricultural Chemist for India, and had urged that the 
employment of such a man in connection with the expansion 
of the Forest School at Dehra, and with the College of 
Science at Poona, would be desirable for educational purposes, 
his time, when not«engaged in the actual work of teaching, 
being devoted to agricmtural enquiry. These views were 
endorsed in a despatch to the Secretary of State, dated July 
21st, 1888. In reply, the Secretary of State, after seeking Bepiyof ■ 
the opinions of the late Sir James Caird and Mr. Thisclton Dyer towTSSoS!*** ’ 
(opinions, it may be said, in several respects divergent, but 
agreeing a^ to the undesirability of making teaching a jnain 
point in the duties of such a man as might be chosen), 
expip^sedshimself still ^mable to agree to the recommendation 
urgea on him, and as^ft for further explanation. This the 
ufovernment of India gave in their reply of June 1st, 1889, 
pointing out in detail the various classes of Natives for whom 
educatidh in agriculture was desirable, and reiterating the 
necessity for systematic scientific enquiry in agriculture. 

8 . The Secretary of State, though not prepared without 
further investigation to accept these proposals, expressed his expertfAu^st 
willingness to send out a competent Agricultural Chemist 
who should make enquiries in India itself, and (in the words 
of the despatch of November 7th, 1889) advise upon the best 
course to be adopted in order to apply the teachings of 
“ Agricultural Chemistry to, and in order to effect improve- 
ments in, Indian agriculture.” The selection of an expert 
was entrusted to Sir James Caird, who himself had b^en one 
of the famine Commissioners. 

Sir James Caird did me the great honour of mentioning my 
name first, and, in preferring on behalf of the India Council 
the request to the Royal Agricultural, Society of England for 
the use of my services, he expressed the hope that the Society, 

(of which he was himself one of the oldest members) would, 

in view of the importance and national character of the wo^k, 

see their way to allowing me to undertake it, and to grant me Leave of abBeuce 

the necessary leave of absence from my post as their Con- 

' suiting Chemist.. ' KMufnd!* 

The Society, on their part, heartily granted the request 
made by Sir James Caird, and my delegation to India was 
ratified bv the India Council. 

Accordingly, on November 21st, 1889, 1 left London en route Arrival lu India 
for Bombaiy, and arrived, in India on December 10th. DM^bermh, 

9* The puAoses of my deputation were, thus downed by the 
Secretary of State : a n. 

To enquire into and advise upon — 

1st. — The improvement of Indian Agriculture by 
scientific means. 

•2nd. — ^The improvement of Indian Agiiculture 
• generally* . 

AS 
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Mynietiiociof The method of enquiry I followed was, first to acquaint 
enquiry. myself as far as I could, by ti’avel, with the agriciTltural 
conditions of the country, as exemplified in selected tracts of 
a typical character ; to visit all Experimental Stations and also 
the principal experiments conducted ‘in thi^ past by Government 
or by private individuals ; to inspect educational Institutions 
where agricultural teaching formed a part of the curriculum ; 
and to obtain, by free discussion with ofidcials and practical 
agriculturists, whatever information and suggestions I. could 
as to the agricultural needs of the country. Taking one 
district specially, the Cawnpore district of the North-West 
Provinces, I visited it repeatedly, so as to follow^ systemati- 
cally in one locality the progress of the various fiefej crops at 
the different stages of their grov:*?!!. Besides seeiftg the 
general agricultural crops, I enquired into the more specijfl' 
industries connected rvith coffee, tea, indigo, and jute growing,**' 
and into systems of Irrigation, of Grass Farms, and of Forqst 
Administration. 


■ My toiire. 


Agrienltuml 
Conferc^ticu nt 
Slinin, October 
1890. 


10 . My travels were mainly divided into two tours — the 
first, from December 10th, 1S8I), when I arrived, untjl May 
IDth, 1890, when 1 reached Simla, my main 6bject being to 
see the cultivation during the cold weather ; the second, from 
July 14th until September 12th, which was occupied in 
seeing the agriculture of the countiy during the rainy 
season. In the interval spent at Simla betw'een the •tours, 
I had the opportunity of putting togetlier the notes of my 
first f^our, of consulting all oflicials connected with the 
Agricultural Department, and others mtei-esteil in agriculture, 
and I also ha<l free access to the records and library of 
the Department. I further drew up a brief summary of the 
conclusions I had arrived at up.to that time^ and these, under 
the name of “ Preliminary Notes,” w^ere circulated privately, 
and were subsequently discusserl at the Agricultural tJon- 
ference held in October 1890 at Simla. On returning ®to 
Simla, after the conclusion of my second tour, I proqeeded 
with the compilation of fresh information and the arrange- 
ment of the material I had alreaily gathered for the piirposgse 
of my Report. The assembling of the Agricultural Conference 
at Simla, October Cth to 13th, after Sir Edward Buck’s 
return from furlough, gave mo the opportunity, of whiqjii I 
was glad to avail myself, of submitting my views to the 
consideration of the members compv>sing the Conference, and 
of hearing their opinions and noting their suggestions. Leav- 
ing , Simla « in November, I made a short thifd tour before 
reaching Calcutta, andT finally left India on .January 10th, 
1891, having been just thirteen months in the country. Thus, 
omitting Burma and Assam, which were not included within 
the scope of my enquiries, 1 was able altogether to visit each 
of the different Provinces twice, with the exception of ^he 
Punjab, viz., once in the cold weather and once in ^hc rains. 
In the case of the Punjab the season had ad^^anced too far to 
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enable me to see the cold-wcather crops, except just in the 
neighUburhood of Delhi. 

IL The duty now devolves upon me of putting together 
my conclusions and suggestions, based upon what I was able, obligations, 
in tjie time at my disposal, to see of the agriculture of the 
country, what I have gathered from the literature of the * 
subject, and, above all, what I have gained from the experi- 
ence of Jbhe many officials and others it has been my privilege 
to meet, and who have been always ready to assist me in 
every way possible. In the Q,ccount of my tours I shall duly 
acknowledge the help that individuals have so kindly 
rendered me, but I 11114^ not pass on without mentioning 
s(me s|Secial obligation s^S^wc. 

I^mong the first I must name the late Sir James Caird, to 
t^hom I was indebted for my selection, and who ^ve me 
much advice derived from his own experience in India, and 
his acquaintance with its officials sincp ; then Sir James Pcile, 
of the India Council, and Sir Charles Bernard, of the India 
Office. Sir James Peile had charge in the Council of the 
matter i^f my delegation, and Sir Charles Bernard made the 
arrangements for my visit, and assisted me much by advice 
and suggestions, as also, after iny return, in the issuing of iiiy 
Report. 

On the voyage out it was my good fortune to meet 
Mr. Rdhert H. Elliot, of Clifton Park, Kelso, well known 
both as a Scotch agriculturist and as a coftee planter in 
Mysore, and besides as an able writer on Indian agricultural 
matters. From him I learnt much that was afterwards 
invaluable to me. 

In India, I must specially name Sir Edward Buck, 
Secretary of the •Revenue an<l Agncqltural Department of 
the Government of India, who took a <leep personal interest 
in my mission, and provided fur me every facility for making 
my investigation a complete and independent one. Sir 
Edwasd himself arranged for me an extended tour, and 
commended me everywhere t<) the officials of his Department 
throughout the ciDuntry, so that I was able to see every- 
thing to the best advantage. Besides losing no opportunity 
of m&king me acquainted with the work of the Agricultural 
Depiirtmcnt in the past, as well as with its objects and aims 
in the future, Sir Edward himself took me on my first 
tour to the North-West Provinces, and then on to Berar, 

Indore, and Bqpbay. 

Next, I would express my indebtedness to the several 
gentlemen, mostly Directors of Provincial Departments of 
Land Records and Agriculture, who arranged tours for mo 
in their respective Provinces, and who themselves personally 
conducted me throughout, providing in every way for rny 
comfort, and ensuring that in the time at my disposal I 
should s€^, not only as much as possible, but also what it 
would be most advantageous to see. To them my sincere 
obligations are duo, and I have ever-fresh recollections ofinnch 
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pleasant acquaintance with them, and of kindnesses received 
from them. These are : — 

* Mr. J. B. Fuller (Central Provinces). 

* Mr. E. C. Ozanne (Bombay). 

* Mr. T. W. Holderness (North-West Provinces and Oudh). 

* Mr. M. Finucane (Bengal). 

* Mr. F. A. Robertson (Punjab). 

Mr. C. Benson (Assistant Director, Department qf Agri- 
culture, Madras). 

Mr. Muhammad Husain (Assistant Director, Department 
• of Agriculture, North-West Provinces and Oudh). 

Mr. H. 0. Hill (Officiating Inspector General of Forests). 

Mr. W. B. Wishart (Secretary, .-fTpper India Chamber of 
Commerce, Cawnpore). / 

< * Directors of ProTincial Departments of Land Records and 

Agriculture. , 

I have further to express my thanks to His Excellency the 
Viceroy (Marquis of Labsdowne) for much personal kindness 
shown to me, and interest taken in my mission, as evinced in 
the several interviews graciously accorded me; to Their 
Excellencies Lords Keay, Harris, and Connemara', whose 
guest I have been at different times ; and to the following 
Members of Council and Governors of Provinces for kind 
suggestions and advice: Sir Auckland Colvin, Sir James 
Lyall, Sir Steuart Bayley, Sir David Barbour, Sir Geo. 
Chesney, Sir Charles Elliott, Hon. Mr. (now Sir Philip) 
Hutchins, Messrs. Stokes (now Sir Henry Stokes), Garstin, 
and Ologstoun of Madras, and Mr. A. (now Sir Alexander) 
Mackenzie. 

There are many other officials to whom my thanks are 
similarly due for much assistance rendered me in my enquiries, 
notably Colonel Forbes, Mr. Harvey James, General 
Badcock, Mr. W. C. Benett, Mr. P. Nolan, Mr. Justice Jardine, 
Mr. H. E. M. James, Colonel Ardagh, Mr. F. Henvey, 
Dr. Geo. King, Dr. Geo. Watt, Mr. J. E. O'Conor, Mr. Dnthie, 
Colonel Pitcher, Colonel Marriott, Colonel F. Bailey, Major 
Clibborn, Mr. W. J. Wilson, Dr. Theodore Cooker Majoi 
Elliott, Major Wingate, and the late Mr. S. A Hill. 

Among the most pleasurable recollections of my tours will 
be those associated with the visits I paid to agricultifrists, 
planters, and others to whom I was commended, and who 
everywhere showed me the greatest hospitality. It is 
impossible here to record the names of all, though they are well 
remembered by myself, but I mus^ mention as repre- 
sentative, — ^Mr. R. H. Elliot of Mysore, Messrs. W. B. 
Hudson, J. J. Macleod, and T. M. Gibbop of Behar, Captain 
Chapman (Oudh), Captain Goad (Hapur), Messrs. Thomson 
and M^lne (Beheea), Mr. Macdoneil (Serajguhge), Mr. Q. W. 
Christisson (Darjeeling), Dr. Hendley (Jeypore), and, in^he 
Punjab, Messrs. E. B. Francis, E. B. Steedman, J. A. Grant, 
H. C^ Cookson, Captain Marrett, Major Massy, and Dr. 
Warburion. 
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Both at Calcutta and at Bombay I obtained from merchants 
much information which materially aided me in forming 
my conclusions. I would acknowledge here the kind help of 
Messrs. Octavius Steel & Co., Mackillican & Co., and 
Mr.* Boss (Keljy & Co?) at Calcutta, and of the following 
firms «at Bombay : Messrs. Volkhart Brothers ; Finlay, 

Muir & Co. ; Olade & Co. ; Croft, Weils & Co. ; and ifr. 

John Marshall of the Chamber of Commerce. 

lastly,* I have pleasure in acknowledging the ready way in 
which the facilities of the office of the Bevenue and Agri- 
raltural Depa^ment have been put at my disposal by Mr. 
Muir>Mackenzie, Mr. Tucker, and the other officials, also the 
great assi|^taii^e 1 have derwed from having had access to the 
recpi^s and library. To^his Department I am further 
indented for the preparation, by the 'Survey Office, of the 
three maps which accompany my Beport, tne Bainfall* and 
Qeological ifiaps having been specially reduced from those 
in the ‘'^tj^atistical Atlas of India.*’ 

12 . In one respect I have had an advantage over those Thopns^nt 
whom I may term my " predecessors,” in that a full year and 
exceptional opportunities have been given mo. I believe, too, 
that short though the time at my disposal has been for the 
study of so large a subject as Indian Agriculture, my enquiry 
from a scientific point of view will have beneficial results. 

It was my desire to avail myself, while still in the country, 
of the opportunity of gathering whatever information I could 
in order to supplement and to tost my own observations ; 
and so numerous were the matters brought under my notice 
during my travels, that, even with the extension of time 
granted me by the Government of India, and acceded 
to by the Boyal Agricultural Society, I^was unable to do 
j ustice to this large and important question of Agricultural 
Improvement. Bather than that I should be prevented from 
dealiri^ adequately with it, I was very kindly allowed to 
present, on leaving India in January 1891, an Abstract Beport, 
and to write the full Report subsequently, at my leisure. 
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CHAPTER II. 

PHKLIMINAHY BRMARKS ON THE POSSIBILITY OP IMPBOV|NO 
INDIAN AOBICULTURE. 

i 

13. It ha» been well said, and cannot be too often repeated, 

that India is a country about which one cannpt make a 
“ ‘ general ’ remark,” and, certainly, with regard* to Indian 
agriculture, this is strictly true; therefore, if I am asked 
whether the agriculture of India is capable of improvement, 
I must answer both “Yes” and “No.” If, for instance, I 
am taken to see the cultivation ^jv^arts of Giij^rdtd^Bombay), 
of M^him in the TMna District of Bombay, the garden 
culture of Coimbatore in Madras, or that of Meerut iA,t]^e 
North-West Provinces, and of Gdjrat and Hosh^arpur in the 
Punjab, T may he inclined to say, “No; there is ndthing, 
“ or, at all events, very little, that can he bettered here ; ” 
hut if, instead, I visit parts of Behar, the Dacca district of 
Eastern Bengal, the Central Provinces generally, Kh&ndesh in 
Bombay, the Tanjore district of' Madras, thd Cawnpore. 
district of the North-West, or Hissar and Multan in the 
Punjab, it will not be long before I may he able to indicate a 
fiohi for improvement. Therefore, no general reply can he 
properly made to the question suggested ; nevertheless, I do 
not hesitate to say that very frequently there is room for 
improvement, but it will have to he looked for, as a rule. 
TBcn, with the finding comes a yet harder problem, namely, to 
ascertain how improvement can he effected. If the deficiencies 
do not fall readily to hand, still less do the remedies, and I make 
bohi to say that it is a much easier task to propose improve- 
ments in English « agriculture than to make really valuable 
suggestions for that of India, such suggestions, 1 mean, as 
have a reasonable chance of being carried out. Altogether, 
the condition of the cultivating classes, the peculiar circum- 
stances under which husbandly is carried on, the r^ations of 
the State to the people, ami many other factors, have to he 
taken into careful consideration heffire one can git^e an 
opinion, and even that opinion must he given ,in very 
guarded terms. As India is not covered by one people, 
hut by a number of diflerent and diverse peoples, so^may it 
he said of the agriculture and its systems as practised in 
different parts. That it not only needs, hut will repay, 
close and careful study, I am convinced ; and until systematic 
enquiry be made, •not in th8 hurried way in which the 
exigencies of the case have obliged me to pursue my enquiries, 
hut by patient watching and learning, no really sound 
knowledge will he obtained, nor any great improvement he 
intelligently inaugurated. ^ ^ 

14. On one point there can he no question, aviz.^ that the 
ideas generally entertained in' England, and often given 
eii'pression to even in India, that Indian agriculture is, as a 
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whole, primitive and b?ickward, and that little has been done 
to try ahiS remedy it, are altogether erroneous. It is true, as 
indicated above, that no matter what statement may be made, 
as deduced from the agriculture of one part, it may be directly 
contradicted by a refercgice to the practice of another part, 
yet the conviction has forced itseli upon me that, taking 
everything together, and more especially considering the 
conditions under which Indian crops arc grown, they arc 
wonderfujly good. At his best the Indian raiyat or 
cultivator is quite as good as, a^id, in some respects, the 
superior of, the average British farmer, whilst at his worst it 
mn only be saiTl that this state is brought about largely by 
an absei^ice o( facilities for improvement which is probably 
unequalled in any other cSllaitry, and that the raiyat will 
strfll^le on patiently and •uncomplainingly in the face of 
cUfficultios in a way that no one else would. • 

Noj; need eur British farmers be surprised at what I say, 
for it must be remembered that the natives of India were 
cultivatSrs of wheat centuries before we in England were. 

It is not likely, therefore, that their practice should be 
capable of pinch improvement. What does, however, prevent 
them from growing larger crops is the limited facilities to 
which they nave access, such as the siij)ply .of water and. 
manure. But^ to take the ordinary acts of husbandry, 
nowhere would one find better instances of keeping land 
scrupulously clean from weeds, of ingenuity in device of 
water-raising appliances, of knowledge of soils and their 
capabilities, as well as of the exact time to sow and to reap, 
as one would in Indian agriculture, and this not at its best 
alone, but at its ordinary level. It is wonderful, too, how 
much is known of rotation, the system of mixed crops," and 
of fallowing. Certain it is that I, at least^ have never seen a 
more perfect picture of careful cultivation, combined with 
hard labour, perseverance, and fertility of resource, than I 
have Seen at many of the halting places in my tour. Such 
ax*e the g9.rdens of M&hiin, the fields of Nadiad (the centre of 
the “garden” of Gujardt, in Bombay), and many others. 

But, to return to tlp> question of improvement ; while some 
have erred by calling the agriculture primitive, and, forgetting 
that nov^jlty is not necessarily improvement, have thought 
that alj that was needed was a better iilough, a reaper,, a 
, threshing machine, or else artificial manures, to make the land 
yield as English »soil does, others have equally erred 'by going 
to the opposite extreme, and have condemned, all attempts at 
improvement, asso^'ting that i\^ raiyat knows his own business 
best, and that there is nothing*^ to teach him. On one point, 
however, there can be but little doubt. The Native, though 
he maybe slow in taking up an improvement, will not hesitate 
to adapt it if he is convinced that it constitutes a better plan, 
and dna to his advantage. 

16, , Turning from •these various opinions to those of the gp^wot 
Famine Commission, it will bo apparent that) as one result 
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their careful investigation, they came to the conclusion that 
there undoubtedly was capability of improvement, or they 
would not have so strongly insisted on measures being taken 
to effect it; they recognised, too, the necessity of careful and 
organised enquiry as a preliminary ifieasure, and as neceebary 
for acquiring a real knowledge of the agricultural state and 
conditions of the country. “The defect,” says the Beport 
(Part II., p. 138), “ in the efforts made by Government to 
“ instruct the cultivator has consisted in the failure to recog- 
“ nise the fact that, in order to improve Indian agriculture, 
it is necessary to be thoroughly acquainted p with it, and to 
“ learn what adaptation is needed to suit modern and more 
“ scientific methods and maxing' to the Indidn ^aples and 
“ climate.” Here, however, caii^ in the difiiculty of ef^^ing 
any^ remedy ; and the section of the Commission’s l^epoH 
which deals with remedial action, though it indicates certain 
possible improvements, does not give any direct Suggestion as 
S<w"nuneut of cariiod out. The Government^of India, 

inliia^ ” as I have pointed out, when called on to give effect to the 
Famine Commissioners* recommendations, felt this same 
difficulty, and, having neither the machinery nor the means, 
put the matter aside until they could work out other reforms 
called for by the Famine Commission’s Beport. They have, 
however, never questioned the possibility of improvement in 
agriculture, and their action at the present time indicates this 
opinion strongly; what they have done is, to ask for the 
necessary machinery and the necessary money, and they have, 
as 1 think, wisely, determined that the worx, if undertaken, 
shall be begun in a thoroughly scientific manner, and founded 
on a thoroughly scientific basis. 

r 

16 « I will not .discuss here the opinions of the several 
“ experts ” who have preceded myself, leaving on record, as 
they have done, the conclusions drawn from the observations 
of their several tours. But I will give my own views, though 
well aware that I am adding one more to the list oi opinions 
based on a more or less casual acquaintance with the agri- 
Attitudeof the culture, not of a country, but of a continent. Cl'he attitude 
enquirer, ouglit to adopt in coming to a land full of novel conditions 

is that of a learner, and not of the adviser or the ciitic ; it is 
only when one has learnt something of the peculiar sur- 
roundings of his subject that he should attempt to suggest 
anything, and this he will, if wise, do very cautiously, feeling 
how very much there is for him still to leajmi how much that 
he will never be ahle to learn. • This is pre-eminently the case 
with Indian agriculture. 


investigations have brought very clearly to my 
notice what 1 have already alluded to in paragraph 13, 
there are very great differences in the agrieultural 
wtouitmi” conditions and practice that prevail in different parts of India, 
oM^iMsand while in some partSi as, e.p., in Gujar&t (Bombay), the 

thioagboatinua. a^iculturo is BO good as to leave little room for improvement, in 
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other partg, as, c. gr., in the Central Provinces, there is much 
scope for it. 

My investigations have also shown me that there are 
great differences in the facilities that some cultivators have 
as compared with others, ^facilities, I mean, such as those for 
obtaining water, manure, wood, grazing, &c. 

The first^ aim in any scheme of agricultural improv<?ment 
should, I think, be to modify those differences which exist; first 
of all, by teaching, in the more backward parts of India, the 
better practices of the most advanced Indian agriculture; 
a^d, secondly, by supplying, wherever it is possible, those* 
facilities which exist in the best agricultural districts. It is Thotreziitteiico 
in the ext^en<!b of these ds&rences that there is a warrant 
for bjJief in the possibility^ improving Indian agriculture, 
and ^9 is in the modification of them that the greatest Ijope 
0^ improvement lies. Apart, therefore, from the question 
whether the agriculture of the country can be improved by 
the introduction of niore scientific methods from the West, 

I believe the first step must proceed in the direction of 
improvement from within ; in other words, by the modification 
of those differences in agricultural conditions and practice 
that exist in different parts of India itself. 

I shall now proceed to enumerate these differences, and 
shall then show how, in my opinion, they may Jbe most easily 
modified. 


18 . The differences appear to me to range themselves into Three das*** of, 
three separate classes ; and, after naming these, I shall proceSd 
to briefly indicate, in a general way, the direction in which 
modification of differences, where possible, may be looked 
for. In subsequent chapters I shall deal with each sub- 
division separately. 

The three classes are : — 


f. Differences inherent to the people themselves as 
^ cultivating classes — 
for instance, the fact that, by hereditary practice, 
^ certain castes and races are bad, others ‘are 
good, cuftivators. 

II. ^Differences arising frouh purely external sur- 
. roundings, and not directly from any want of 
knowledge. These may be subdivided into— 

(а) physical causes — 

such •are: — climate, soil, facilities for M''ateiv 
manure, wood, grazing, ^c.^ 

(б) economical or political conditions — 

such are : — ^the relative ease or difficulty of 
living, paucity or pressure of population, &;c. 

IXJ^ Differences arising directly from want of know- 
^ ledger-^ 

. for instance, .the existence of diversity of agricul- 
tural practice in different parts of the countiy. 


I. Diffenfiicpp 
Inherent to tlio 
pi'opio them- 
selvcfl. 


II. IHlIerouces 
ariglniir from 
paroly extonial 
flurronnUlngg— 


(a) phjBloal 


(6) ooonQniioal 
or poUtlcftl 
oonditioiiB. . 


III. mfferenceii 
aridngilirectly 
fwok leant oC 
luumlcdge. 
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Improvement of Agrieultnre. 


Atfendes by 
which improve- 
ment is to bo 
effected. 


19 . Having stated the difTerences, it is desirable to consider 
in the next place the means by which they may be removed, 
or at least be modified. 

This I can best put in the form of three propositions : — 

1st. The modification of existing differences in agricul- 
tural practice and methods must proceed from 
positive measures taken— 

(а) by the people themselves ; 

(б) by the Government. 

2nd. So far as it is possible for Government or for Agri- 
cultural Departments to assist in the modifications 
of those differences, i^s tlieir duty to do «o. 

3rd. It is the work of Government to test Western ^rac- 
tice and the applications of modem science, aw j^lso 
to introduce them when found suitable for India.' 


llluBtrations of 
diflerencoa. 


1. Differences 
Inherent to tho 
people them- 
fldvea. 


Their modidoo- 
tiottby the 
them- 

eelves. 


20 . It will be well now to illustrate the foregoing differences, 
and, in indicating how their modification may be carried out, 
to give, at tho same time, a sketch of the method I intend to 
adopt in the succeeding chapters of this Report. , 

J. Differences inherent to the People themselves : 

It is well known that certain castes and races 
have been prevented by religious prejudices or 
historical causes” (to use Sir Charles Elliott’s 
expression) from adopting the more skilful or 
more laborious systems of cultivation in vogue 
among other castes or races. Thus, the Rdjputs, 
Brahmans, Kolis, and Kols may be mentioned as 
hereditarily inferior as cultivators to the Jdts, 
Kurmis, Lodhas, Kdchhis, and others. Here it is 
not so fiiuch that the external surroundings arc 
unequal, nor that the agricultural knowledge is at 
fault, but tho real cause is found in the inherent 
differences of the people themselves. ^ Side by 
side, in the same Village, one may, for instance, 
sec both superior and inferior husbandry, the 
explanation being found primarily in a reference 
to the respective caste of the cultivatori in each 
case. In Behar I once saw a quantity of dung 
lying about in heaps on a field not spread^out, 
but,, between the rain and the sun, speedily losing, 
its goodness. It had been lying about so for a 
considerable time. On asking a neighbouring 
cultivatdt why the owner did this, the reply was. 
He is only a goatherd,” meaning thereby tliiat he 
' did not belong to a good cultivating class. Here 
the people of this caste evidently required to be 
taught better methods of agriculture, and j|iow to 
manage properly the manure at tlieir disposal. 
The modification of such differences . (to revert 
« to my propositions in paragraph . 19) will, in 

?ff®cted by the people themselves, 
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^in the gradual abandonment of their prejudices, 
and the adoption by them of more profitable 
practices. A chanj^e of this kind has been scon 
in the adoption of indigo cultivation by castes 
who formerly used to consider indigo an unclean 
thing. Another instance is the extension of 
cultivation of the potato, against which a religious 
prejudice existed on the ground that it was 
• t* flesh.*’ The work that Government can do, an<l 
the duty that should be its, is to assist in raising 
the Jevel of the people through the spread of 
Education. This will continue to do, as it has 
^Irdhdy done, a gi^t deal to break down prejudice. 
JB^irther than thiglxhe Government can do little, if 
anything. , 



Tlicir modifloo- 
tion tlie 
(Soveriituonb 
throuffh Educa' 
tion. 


II. pij^ermices arising from 2>^rely External Surround- 
'hugs : 

(a) Physical Causes . — These may be subdivided into — 
(i.) climate and soil ; 

(ii.). facilities for water, manure, wood, grazing, 
&c. 


IT. UiilerencoB 
arifting from 
external mir- 
roimdiugB — 

(n) physioal 
OailHOB. 


(i.) These two — climate and soil — stand in a different ao cumatoand 
category to the others. They are fixed hy 
geographical and' geological considerations; 
over them neither the people nor Clovernment withiuHinite. 
have more than a limited control, and con- 
sequently comparatively little can be done to 
modify the differences. For instance, it is 
not possible to compare agriculture under the 
influence of a damp climate and abundant 
rainfall, Such as prevails in the greater part of 
Bengal, or below the Western Gh&ts of Bom- 
bay, with that of the dry parched plains of 
Multan and elsewhere in the Punjab. Equally 
impossible is it to find a resemblance between 
the rich black cotton-soil of Berar • or the 
• Central Provinces, and the sandy soils of Sirsa, 
or other parts of the Punjab. The planting of 
trees may indirectly modify the rainfall, and 
plentiful manuring may improve the poorer soil, 
but they will be powerless to make the one 
locality or soil really like the other. 

(ii.) Here we have a set of physical causes giving rise 
to differences which, unlike those in the case of 
climate and soil, it is in the power, both of 
individuals and of Government, to mitigate to a 
considerable extent. 

- Marked indeed are the differences between parts 
plentifully supplied by wells, or through which 
streams or canals flow, and those where these 
features *are absent ; so, again, the differences are 
great between treeless tracts and those in whicdi 
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Vbdilloktion a( 
these dlfferenoei 
by tbe people. 


Mbdlfloation by 
Ooyemment. 


I^aty of Agrl- 
eoltunl Depart- 
ments In this 
connection. 


Need of enqniiy. 


(ft) Economical 
or political con- 
ditions. 


Im^ovement of AgrievUufe. 

forests abound, the latter giving alike shelter, 
grazing, and wood, besides causing a '"saving of 
manure to the land. Still, much has been done 
in the past, and more may yet be done, to 
mitigate the differences resulting from - the 
existence of this class of physical causes.. 

The people in certain dry localities have dug 
wells, constructed tanks, and ti^en channels off 
streams. 

On the other hand, in some parts, valuable 
land has been recovered by me%ns of drainage, 
or by the construction of aams, made either by 
the people themseb'es, or by tbs Qoremment 
through their engiuj^ers. 

Encouragement has been given, and increased 
encouragement should be given, by Oovemdieut 
to the extension of minor works'' such as the 
foregoing. Where, however, the effects jiire wide- 
spread, it is only by large measures, such as the 
State alone can carry out, that the mitigation of 
existing differences can bo accomplished. Of 
such nature is the construction^f canals by the 
State. 

In the matter of wood and grazing supply, 
natural differences have, in many parts, been 
intensified through the reckldss extermination 
of forests by the hand of man, or through exces- 
sive grazing with cattle and sheep, and more 
especially by goats. But, although the people are 
likely to do little to remedy, yet it is in the 
power .of Government to save what is remaining, 
and to provide “ reserves*” for wood, fuel, and 
grazing, whereby, too, the supply of manure to 
the land may be saved. 

It becomes, therefore, one of the most im- 
portant duties of Agricultural Departments to 
ascertain and point out what measures are 
possible for the judicious* modification, through 
Government agency, of differences resulting 
from such physical causes as the above named. 
This can only come as the result of ciq^e and 
careful enquiry as to what the needs of each' 
locality are, and how they may be best supplied. 

(b) Econognioal or Political Con^itiom . — There are 
oases to be met with, e.g,, in parts of the Central 
Provinces, of Bengal, and of Madras, where, 
owing to the natural richness of the soil, the 
sparsity of population, or other causes, there is 
not the same struggle for existence as is felt else- 
w^re, and, as a consequence, the cagriculture is 
often found to be inferior. 
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Here the change will only come with the 
inevitable disturbance which tune and increasing 
population will cause in the easier circumstances 
under which the people in some parts live at 
present, as oompared with those in others. 


Differences arising directly from want of Know- 
ledge : 

» 

* There are many instances of the cultivation of 
one district being inferior to that of another, not 
on*account of caste differences, nor yet on account 
oi^ external and unfavourable physical surround- 
ings, but simpiyMiecause a better practice — I speak 
of Indian, not* English, practice — has not been 
known. Or again, as I shall have cause to ^jhow, 
an implement is not in use in a district, though 
employed advantageously elsewhere, or cattle are 
poor because not properly fed, or manure is wasted 
(more especially the urine) because there is ^ no 
litter to conserve it, or crops are inferior in yield 
’ because seed is not carefully selected. 

rtie want of knowledge, and the lessening of the 
local differences arising therefrom, cannot be 
supplied directly by the people themselves, but 
they may be by the State, parti v by means of 
Education, and partly by the introduction of better 
methods from.localiti^ where they are kn(vwn, 
to those where Ihey ai’e unknown, but their 
application to which is both feasible and desirable. 

This cannot be done without that “systematic 
“ prosecution of agricultural enqniry ” which is so 
strongly insisted on in the GoVernment of India's 
Resolution of December 1881, and which, as is 
rightly urged, “ must precede any attempt at 
“ agricultural improvement** 

It is the positive duty of Agricultural Depart- 
^ments to^ acquire a thorough knowledge of, and 
acquaintance with, the agricultural facts of each 
Province with which they have to deal. 

Such an enquiry, to anticipate my final •recom- 
mendations, can, as the foregoing Resolution 
indicates, only be efficiently carried but by “ a 
“ permanent agency closely associated with the 
“ existing authorities in each Province.” Further, 
as I shall point out in subsequent chapters, I think 
that the assistance of an expert with special 
knowledge of the application of chemistry to 
agriculture is desirable in any such enquiry. 


III. DtfferenoM 
arising dtreotly 
from wwit of 
knowledge. 


Thelrmodlfloatlon 
by the State— 

(a) by EduoatUm; 

(5) bytransfer** 
euoe of agricul- 
tural methods. 


Need of agrioul- 
tural enquiry 
Sneieted on in 
aovernment of 
Indlati Reaolu- 
tton of December 
1881. 


Duty of Agrlool- 
tural Depeirt- 
mente to initituto 
enquiry. 


The agency 
required. 


¥. 24266 , 


B 
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Improvement of AgriOvUiU’e. 

c 

ooHOMsiom .CONCLUSIONS. ; . 

31 . Owing to the great diversities met with .in India, cnot 
alone in the -physical features of the country, hnt also in the 
people themselves and in their varying surroundings, it is very 
difficult to speak generally of the condition of the agriculture. 
While in many parts it may undoubtedly be possibk^to effect 
improveuient, it is not possible to do much, if anything, in 
othera. Moreover, in every <;a8e it^ will bee necessary t<^ 
enquire carefully into existing conditions and p;|^cti(^e before 
any real improvement can be carfied out. That differences of 
conditions and practice do exist, constitutes, in my opii&ien, 
a ground of belief in the possibility of improvement, and it. 
will be by the modification of these differences, amd the 
transference of indigenous methods from one part of the 
country to another, rather than by the introduction of 
Western practice, that progress will be made md agriculture 
be'bettered. This work will be done, (a) slowly by the people 
themselves, as they gradually come to see the necessity or the 
advantage of adopting the more profitable methods, (b) more 
quickly by the State, in the spread of Education, whereby 
prejudice will be broken down, and the benefit of better 
methods be made known. The introduction of such Western 
practices as may be found suitable to the case of Indian 
agriculture must also be the work of Government. Certain 
positive measures, such as the digging of wells by the people, 
the construction of tanks, &c., when found to be suitable, 
should be more persistently encouraged by the State, while 
major works, such as the making of canals, the provision of 
timber, fuel, and grazing, must be carried out by the State 
itself. 

As a preliminary, however, to obtaining any real knowledge 
of the agricultural condition and needs of any district, there 
must be " a systematic prosecution of agricultural enquiry,” 
such as is insisted ojf. in the Government of tndia's Resolution 
of December 1881, and to this end there should be a permanent 
agency for. the purpose in each Province. ' Lastly, I think 
that in uiy such enquiry the assistance of an expert with 
special knowledge of the application of chemistry ‘ to agri- 
culture would be very desirable. 
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RECOMMENDATIONS. 

28. I recommend, therefore : — 

The spread of General and Agricultural Education. 

‘ The establishment of an organised system of Agri- 
cultural Enquiry. 

TJie active prosecution of positive measures already 
ascertained to be beneficial, and their further en- 
courageflxent by the State. 


BBCOWaNOA 

T105S. 


• • 

I procdhd now to considln:, in reference to the sulnects 
ndih4|bed in paragraph 18, Ihe agricultural conditions of the 
ouiftry as they have presented themselves to me, givifig at 
he clqse of eacn section such suggestions for improvement as 
appear practicable. 
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CHAPrER Itl. 

CULTIVATING CLASSES. 

23. As mentioned already, there are great « differences 
between the various castes and races of India in respect of 
their cultivating abilities, differences which are inherent to 
the people themselves, and which are consequently difficult 
to level. Yet the very existen^'^of these difiSreno^^^ gives a 
decided encouragement to the qelicf in the possibility of 
impf ovement, for it would proceed on what, after all, are^^ the 
right lines when dealing with Indian agriculture, viz.', to 
improve it from within, and by means of its own examples, 
rather than by bringing foreign influences and methods to 
bear upon it. The fact that a cultivator in one place, or, 
better still, in the s|tme village, can act as an example to 
another elsewhere or co-resident, may provide,* if rightly 
followed up, a far more useful and less expensive practical 
proof of the possibility of improvement than a Government 
Experimental Farm. I remember being much struck by 
seeing, amidst the numerous wheat fields surrounding a 
village in the Central Provinces, a small holding “of an acre 
or two, where, unlike elsewhere around, a well had been dug. 
The crops here were far more varied in character, sugar-cane 
and vegetables of many kinds were growing, and what water 
there was still to spare from these crops was being utilised for 
a wheat crop situated on the outskirts of the holding. I 
measured the standing corn, and found it to be then 
(February 2«3rd) 3 feet 8 inches high, whilst the wheat on 
unirrigated land adjoining was only 2 feet 1 inch high. On 
enquiry I found that the holding belonged to a man of the 
Khchhi caste ; and when I expressed wonder that other culti- 
vators did not follow his example, the answer given me was, 
that they were ‘‘wheat growers,” and that it wfis not their 
“ custom ” to grow other crops. Although necessity had not 
yet obliged others to adopt an improved practice, there was 
an instance afforded hero of what might be done if the neces- 
sity arose, the improvement having its origin in a purely* 
native source. 

oaatcaaiiarftces. 24. The subject^of “ caste ” is one of much complexity, And 
demands, for understanding it, a very extensive knowledge 
of the country. I can, therefore, say but little about agn- 
culture in its relation to, and als affected by, caste. As 
mentioned in paragraph 20, some ' castes are hereditarily 

Divertitteiir. inferior as cultivators to others, but the agricultural "practice 

tteir agricultural of anv ono casto is not nnifotmly alike everywhere, iior 
equally good. The Jfets, for example, are spoken of in t^e 
Meerut district as b.eing “unsurpassed as cultivators,” but 


OHAPTBR III. 

CULTIVATIKQ 

Classes. 
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Caste ^Prejudice. 

in the Bareilly district they are not so good, and the Kurmis 
and Lodhas are superior to them there. The R&jputs and 
Brahmans^ do not themselves, as a rule, cultivate, out they 
employ hired labour; in some parts, however, they are 
defiftribed as being ‘'moderate cultivators.” Not only are 
there differences of caste, but there are also differences of 
race, as exemplified in the Kols (the aborigines of Ghota 
Nagpur), the Bhils of Bombay, and others. Again, there 
are caste&C and races distinguished for the specicd branches 
of agriculture which they practise, or for the particular 
methods they^employ ; such are the Koeris, who are mostly 
growers of vegetables ; the Kurmis, Lodhas, and Malis, who 
are lar^^y Aiarket-gardeners ; the Kachhis, who, in their 
cultivation, use the night^sbil of villages and towns; the 
Velllla caste, again, are cattle breeders ; the Gavlij are 
tu^pliers of milk, and also breed their own cattle ; the Qujars, 

Vanjaris, any others are graziers. 

25. J^earing in mind the method set forth in the last chapter, Mcthoti pumuoa 
I shall confine myself to considering hqw far improvement in *“<‘****®^“p*®*'' 
agriculture may be effected through the lessening of those 
differences which are directly due to caste or race prejudices. 

The further question of the improvement of the cultivation 
of one locality by the importation into it of the practice of 
another, is one not directly connected with the inherent 
difference's of cultivating classes as' such, and will bo dealt 
with elsewhere. * 

f 

26. That the breaking down of caste prejudice would be 
followed by considerable improvement in agriculture admits would befSitowed 
of no doubt, and needs but little discussion. Could the 

R&jput or Brahman be brought to see that there was nothing 
derogatory in manual labour, or in taking an interest in the 
cultivation of the soil ; could other cultivators be led to follow 
the ^actice of the K(ichhis, and abandon their prejudices 
against the use of night-soil as a manure ; they could then 
raise crops such as the Kiichhi does, and the country would 
be greatly 4>enefited thereby. 

In the course of my first tour Sir Edward Buck pointed out 
to me sf village, named Singhouli, in the Doab, where the 
formei^ tenants, who happened to belong to a low caste 
(Kurmi), had worked so industriously and profitably that 
they had actually been able , to buy out the original proprie- 
tors who were gf higher caste (Rajput), and had become 
possessors of the village themselves. • 

The town of Farukhabad, ^ain, is surrounded by a perfect 
garden, the result entirely of E^hhi cultivation. When, about 
twenty years, ago, Sir Edward Buck transferred some of these 
cultivators from Farukhabad to Oawnpore, they showed at 
' the latter city how a profitable use could be made of what 
would' otherwise have been a public nuisance, and also how 
the State revenue derived from the ^ea they cultivated co^^ld 
be very largely increased. 

B 8 
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How 2T. The breaking dowii of eaetfl -w^odiee in a^cnltural 

au^beimu^** matters may proceed plpwj^.fr<Hn the .pepple themeelvee. in 
to gradual abandonment of inferior, practices in favour- of 
tboua^r^ more, profitable ones; but it will be brought about, more 
(»>ib7tii«f^ rapidly by the foxue and exigenciea of circumstances which 
o nm iioM. Iq,, grei^ter attention being paid to the eultivationr of the 
bdiMttomrfk lund« Already there are indications of a change, going on> 
o g*Raiiw«B. mentioned that' indigo cultivation is now carried 

on by castes who used formerly to consider indigo^pn unc^n 
thii^, imd that the prejudice against the potato , and its rusing 
has now also largely disappeared. ,. 

Some eight ^or ten years ago a. batch of K&chhis from.- the 
North-West was transferred to Nagpur, in* thcit Central 
Provinces. Not only did the|^ continue to . employ their, 
particular practice with profit, but other cultivators , ai^^^ound 
folldwed their example, amongst these being even Brahmans. 
The latter began -to grow sugar-cane and Vegetables nf all 
kinds, just as the K&chhis had done. Their cultivation is still 
inferior to that of the Kdchhis, but, nevertheless, a be^ning 
has been made in the way. of improvement, and . this has 
originated entirely from the example set b^ the Ktohhis. .1 
might instance, too, the sugar-cane cultivatmn around Poona. 
This was .commenced by a Brahmen who first showed the 
Municipality how to make “ poudrette out of the nightrsoil 
of the town, and then taught the Hindu cultivators now to 
use it. The poUdrette ” is now used to an enormCus extent. 
At Nagpur, agam, I saw Brahman lads^ngaged in cultivating; 
they work with the plough just like the other pupils^ of ]^. 
Fuller’s Agricultural Class ; indeed, Mr. -Fuller makes it a sine 
gud non that they should do so. 

. In the Kapurthala Administration Beportfor 1890, page 31, 
Mai lor Massy writes: "The B^put is ’proud, idle, a^. not 
" thrifty . . - . but still is a better cultivator than his fore- 
" fathers were ; he goes out to his fields more regularly, and 
“ begins to realise that he must earn his living W the sweat 
" of his brow.” In the Hoshiarpur Settlement Keport it is 
stated that some of the Brahmans and Bdjputs will now plough 
their lands with their own hands. • in... 

Thus it is clear that a change is going on. 

28. The work of improvement by example may pe, and 
probacy yrill be, a slow one, and wnere circumstances (as iU 
the case I have cited from the Central Provinces) do not call 
for the .positive necessity of arousing themselves to, better 
their agriculture, |he higher castes or thi more easy-going 
cultivators may hold' to their old ways; still, there is un- 
deniably a tendency, wherever pressure has begun, to be felt, 
for the inferior cultivating classes to 'adopt the practice of the 
superior and more thrifty' ones: When once -a chai^. of this 
kind>has-set''in,.it8 progress is, as a rule, rapid, i need but 
instenee the case of Amritsar, where, though Du|t a short time 
has elapsed since - .their introduetion, vdgetable-growing and 
mbrketgardeniiig^are now carried oja.most extenrively,. and 
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almost ej^tirely the ti^tilisatioh of ithe tu|^tt>80il of Amritsar 
as manure! iA conjunction with canal irrimtion. It would, not 
long ago, have been considered impt^Me for' this to happen, . 
or for nmht>soil ever to he turned to a pi^table use, on 
acdount of the prejudices of i^e people against, it. . These 
pr<|judiees ttill exist in 'mmiy plac0s,‘ but Tism convinced that 
they must (^ve way, as th^ have done tlreadyi espeeiidly 
when the necessity of increasing the yield of ' the land is 
forcibly 'thought home. 

Improvement by foxhe of example iS'Mot eon'flned to native 
methods only, for, as Mr. B.'H. Elliot pobst^ out to me, 
cofPee-planting by the Natives has improved very considerably 
in .Mysoigp since European planters settled in the county and 
introduced better system^ * The same remark applies to the 
etlHlvation and manufacture of indigo since En^sh planters . 
hiume to the^ districts where the plant is grqwn. i * 

20. While the remedy for inferior cultivation will be found Ttoiaflimieaet 
largely in the exigendes of circumstances which demand more 
attention being paid to the land, it is in the weakening of 
those caste prejudices which account, in no small measure, for 
the differences between good ,and bad cultivators, that Edu- 
cation plays a most . important part. Already its influence 
has been felt. I have noticed above, the case of the Nagpur 
Agricultural Class, aiUl-'I might say the'sime'in regard to the 
Poona College of Science and other institutions wmch I have 
visited. The spread of Education will be one of the most 
potent factors, in ci^ating that interest which i^rrieulttire, 
nrom its widespread extension and importance as the Staple 
industry of the country, both merits and demands. It is, tl^ere- Tho work ot 
fore, through Education that Government can aid largely in ®*»*™^*- 
lessening those differences which are at present, inherent to / 
the cultivating classes as sUch, and which stand in the way of 
agricultural improvement. 
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CONCLUSIONS. 

30. Improvement in agrienlture, through the modification 
of differences due to caste and race prejudice, may he effected 
by the gradual breaking down of that prejudice. ,This will 
result partly through the people themselves, in tlfeir adop- 
tion of more profitable practices, partly from tiie force of 
circumstances , obliging greater attention to be paid to the*' 
cultivation of the land. , 

Government can greatly aid, thi'ough the spread of Ecbida- 
tion, fit weakening caste prejudice. 


RECOMMENDATION. 

3L My suggestions under this head accordingly resolve 
themselves into — 

The desirability of extending General and Agricultural 
Education. 
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CHAPTER IV. 

CLIMATE.* 

82 . This all-important factor in Indian agriculture is, unfor- 
tunately, on^ that can only be altered or modified to a limited 
1 extent. Interesting, therefore, as a study of the influence of 
climat€k^n Ckgriculture may bo, we should, nevertheless, be 
dealing with one of those^mements which the cultivator finds 
iii limine, and in accordance with, and not in opposition to 
*v^ich he must frame his practice, because neither his energy 
nor .the hdlp of the State can to any great extent modify 
its coq/litions. It will, therefore, not be necessary for me to 
go deeply into this part of the subject beyond touching on a 
few striking instances of the effect produced on the practice 
of agriculture by differences of climate. 

88; As explained in the Statistical Atlas of India,’* it may 
be said that over the greater part of India there are three 
well-marked seasons, viz., the rainy season (June to October, 
inclusive), the cold season (November to February, inclusive), 
and the hot season (March to May, inclusive). The two former 
are due, respectively, to the prevalence of the south-west and 
the north-east monsoons, whilst the hot season marks the tran- 
sition from the cold to the rainy season. Yet these alone do 
not determine the kinds of crops grown, and we do not find 
in all parts alike bhat there are crops ^corresponding to .the 
different seasons. The relative dryness or dampness of the 
climate has also to be considered. Through the kindness of 
the Revenue and Agricultural Department of the Government 
of India I have been supplied witli copies of maps illustrating 
the Rainfall and Geology of India ; these have been specially 
reduced, by the Survey Department, from the corresponding 
maps in the Statistical Atlas of India,” and accompany 
the present Report. A reference to the Rainfall Map will here 
help •to explain the remarks which follow. The contrast 
between climates is more marked in Northern than in Southern 
India. In Southern India, generally, it may be said that 
there is uniform warmth, with dampness towards the west 
and diyness in the east and interior ; l^it in Northern India 
we find every variation, from the dry climate of the West 
and North-west, accompanied by marked differences of 
summer heat and winter cold, to the permanently damp 
climate and heavy rainfall of Assam and Eastern Bengal, 
whei^ the differences of temperature are not so extreme. 
So it comesbabout that, whilst in the North-West and Northern 
India generally there are two clearly defined crop-seaiy>ns, 
Yizl, the rainy season QckaHf) and the cold season (rabi)^ 
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we find that in Madras these distinctions disappear, and we 
have only early and late sowings of the same In 

Behar and some other parts of Bengal there are three rathsr 
than two seasons, with their attending crops, vis., the early 
rainy season (bhadoi), the late rainy<> Season (aghani), and 
the cold season (rahi). . , 

toSwm.S” . 34. The Report of the Famine Commission abounds with 
difftirent mrta, instance^ proving that famines are the result of one ca^se alone, 
viz., failure of rainfall. A . reference here to the*^ Rainfall 
AtiM of India.” ]j|£|^p show how ve^ Varied is ijjhe distribution of run 
over the country. In [Burma, Assam, Eastern Bengal, and ^ 
Halation of niu- along the coasts of the Western Ghflts there is abundant rain ; 
fautoffonines. ^ ti*act exists along the foot of the HimalaVas. In 

a^^pwSrioua’ Central Provinces, too, there is h plentiful rainfall.. Hit is 
tcacta these fiarts, therefore, which are the most free from f amiiA^- * 

So, again, but for a quite different reason, are the very driest 
regions of all, parts of the Punjab, for example^^ since 
there the raiyats will never try to grow a crop or to culti- 
vate unless there is a certainty of water supply. The most 
precarious tracts are those where the chance that enough 
rain may come gives a temptation to venture on growing 
a crop, and then, if drought intervenes, there is a total failure 
of harvest. These are the parts which are light-coloured on 
the Rainfall Map. 

ninstmtlong of 85. The dependence of certain crops on heavy rainfall and 
doowfbyoiSuSte ^ climatc is well marked in the case of tea culture in 
o^hopwctoof Assam, where the annual rainfall is from 90 to 160 inches or 
more, and in that of indigo in Behar, or of rice in Bengal and 
on the Western Coast of Bombay. Other crops, such as gram 
{Cicer arietinum) and arhar {Cajanus indicua), can, on the 
contrary, do with a* minimum of moisture, and flourish in a 
hot dry climate, such as that of the North-West. Whilst the 
damp climate of Behar and Bengal favours the growth of the 
indigo plant but not the ripening of the. seed, the holster and 
drier climate of the North-West Provinces or the Punjab causes 
the seed to yield well there, and the two pultivations are, for 
the most part, carried on in separate Provinces. With wheat- 
growing we have marked contrasts of climatic surrounding^, 
as shown, on the one hand, in the case of the plains q| we 
Punjab and North-West Provinces, and on tne other« in 
the wheat districts of the Central Provinces. . In the formed 
dependence is placed largely upon irrigation, for the soil soop 
loses its moisture and becomes baked ; indeed; one may somcr 
times see (as I myseli saw) a wheat crop on which not it di^bp 
of rain had fallen from time of sowing to harvest, so. thii^ 
were it not for irrigation, famine might be ever at hand. 
the Central Provinces, on the contrary, an. abundant . ah4 
regular rainfall, and a soil which retains that moisture 
make famine nearly impossible and do away with the necessisy 
of irrigation. In the Central Province* imrther, altorimtion 
of ri.iny-season {JcTiarJif) and cold-seasoh (raM cr<^ is^noi^iiQ 
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commra as in Upper India. The soils are of moi'e marked 
diversfly, and are better suited, some for rainy-season, others 
for eold-^eather crops. 

Going southwards, as I did in my second tour, from Delhi, 
through Rajputana, ahd down the western side of the Bombay 
Presidency, along the north of Madras, then to Bengal, and 
returning^ finally to the Punjab, I had abundant opportunities 
of seeix^ how systems of agriculture must be varied according 
to^ the climate. Passing from the hot plains of Rajputana, 
with its sp arse cultivation and low rainfall, one comes to 
districts of • heavier rainfall, say GO to 90 inches, such as 
Baroda, l^diad, and Mahim, where rice will grow without 
irrigation, the rainfall algne sufficing ; at Kalyan and Igdt- 
pi^ri (nearer Bombay) the rainfall varies from 100 to as much 
150 and 170 inches annually, and the rah * systeur of miaking 
the rice jsced-bed is in vogue, whilst it is not employed 
in* districts of lighter rainfall. Grass headlands and live 
hedges are also features of many of these parts. If, however, 
we go inland to the Khdndesh (Deccan) district, we find a 
rainfall of but 30 inches and the crops quite different, rice 
being r<^laccd by cotton and millets principally, wheat also 
coming in. On the southei’n side of the Bombay Presidency 
districts are successively passed in the journey by rail which 
have an increasing rainfall, from the Kistna Valley, whei’e 
it is 49 inches, to Belgaum with G5 to 80 inches, while only 
another 20 miles or so further on it is as mucli as 150 inches 


annually. In each district the cultivation is different, rainy- 
season crops being distinctive of the first named, except 
where patches of black soil interspersed among the other (which 
is mainly red) enable moisture to be retained for growing 
cold-season crops, ^ such as w’^heat and gram. In Belgaum, 
aa also in Dh&rwar, the exceptional feature of hot-weather 
rains,, in May allows of the early sowing of rice, for the 
hewy rains later on can always be depended upon ; but rah* 
is nqt pr.actised, whilst in the extremely rainy and unhealthy 
region^ nearer the Western Gh&ts it is. On the red soil of 
Ph^rnra.^ with a rainfall of about 45 inches, rice is, as men- 
tipned, grown early, but on the black soil nearly all the 
cultivation is that of dry crops. Going on into the Madras 
Pfpm^ncy, we find fresh factors regulating the crops that are 
groVTU) for not the south-west monsoon alone, but also the 
xiprth-east monsoon plays an important part, and when the 
former fails, the. cultivators wait for the second, and have 
thus a double opportunity of sowing. Again, in Madras there 
^e not the wide divergencies of tempetature that occur else- 
but a more regular and continuous waryith exists 
throughout the year, and so it may bo said that the crops, to 
a considerable extent, go on independently of season. To pass 
f such conditions as these to those of the damp and hot 


; Alternate of joow-dnng, lopptnM and ieayae nf trees, jgnm, end earth are 

teMffnnrrntbir ground whlen Is to form the ami the whole is then eet fire to, ^id the 
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climate of Bengal, with ita rice and jute and indigo growing, 
and then back again to the Punjab, implies seeing veiy great 
changes indeed in the agriculture. Even in the last-named 
Province, with variations of annual rainfall from the 7 inches 
found in the arid tracts of Multan and the 14 inches hr 
, Hissar, to the 26 inches of Amritsar, or the 35 inches of 
Hoshiarpur, the surroundings of agriculture must affect its 

{ >ractice vastly. In the firs^named district canals are abso- 
utely necessary for the purpose of cultivation^ in fhe. last- 
named the water-level is quite near the surface of the ground. 
In yet other parts, such as Hissar, where there iff great want 
of water, and not sufficient for the sowing of winter crops, 
nearly all the crops are rainy-season ones. ^ 

It is remarkable, too, how withim quite a limited area the 
rainfall will vary. The following instance has been giveji 
me by Mr. J, J. Macleod : at Segowlie, in Behar, it i^ 80 inches 
yearly; at Bdjghat, 9 miles to the west, 47 inches; ’‘at 
Beyreah, 5 miles west of Rtijghat, 36 inches ; and at Mallyah, 
5 miles south-west of Beyreah, 26 inches; whilst at Dhod- 
krahar, 6 miles north of Segowlie, it is 66 ^ inches. 

b*dinwt?on^he crops alone that the influence of 

climate is seen; it is exempliflcd strongly in the case of the 
cattle, and even in the people themselves. It is only neces- 
sary to mention one single illustration out of many, viz., the 
wide difference between the diminutive bullocks and cows of 
Bengal, where a damp hot atmosphere prevails, and the fine, 
large, strong cattle of Hissar and other dry parts -of the 
Punjab. In the latter Province the atmosphere, though hot, 
is clear and dry, and the soil is far more ad^ted to the 
breeding of cattle than are the damp regions of Bengal. We 
see, however, the reverse in the case of buffaloes, as no climate 
seems too damp or rainfall too heavy, for them. Thus, at 
M&him (Thdna district of Bombay) the buffaloes are magnifi- 
cent, but the other cattle are poor and miserable ; so, tpo, is it 
in Eastern Bengal ; in Behar, where it is drier, the plough 
cattle are again superior. Buffaloes are the principal plough 
cattle throughout the districts of heavy rainfall below the 
Western Qhats ; here the preparation of the rice fields, 
covered as they are with water to the depth of several inches^ 
could only be carried on by means of buffaloes. In the Phnjab 
fine buffaloes may be seen, it is true, but. it is as a milk-giver 
that the animal is esteemed there, and its excellence depends 
upon the practice there in vogue, of growing dodder-crops for 
the cattle, and of driving the buffaloes to the forests or to t&e 
river banks to remain there during the hottest months of the 
year. 

, What is true of the cattle in respect* of diversity produced 
by climate is true also of the people. The inhabitants qf the 
dry, and at times cold, Provinces of North-Westeim India are 
far stronger and more active than those pf the always damp 
andVarm Provinces such* as Bengal, although in these latter 
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the people are the more mentally acute. Their respective 
foods Bave undoubtedly also to do with these differences, but 
the foods themselves must be considered as determined by 
climate, for it is alone in the cooler and drier climate that 
*Wheat will flourish, « while rice rejoices in a damp warm 
climate such as that of Bengal. 

37 . \ said at the opening of this chapter that climate is one 
of the eecternal circumstances influencing agriculture, in which 
changes can only be effected to a limited extent. It is im- 
possible, therefore, to eliminate the diflerencejj that result 
from it; the most that can be done is to mitigate their 
influehse. *In two directions, possibly, there is some hope of 
doing this : — 4 

Firstly , — by the supply of Canals and other, iifeans of 
• Irrigation to the drier tracts of the country ; 

Secondly , — by the preservation of Forests and the crea- 
tion of " reserves” of Wood and Fodder. 

To such.supplies as the last-mentioned the name of "Fuel and 
" Fodder Reserves ” is generally given, and will be used 
throughout this Report. 

38t The beneficial influence of irrigation in dry tracts is 
obvious, but that resulting from the growing of trees needs 
some explanation. ^ 

It has been much debated whether forests and plantations 
do actually bring about an incred.se of rainfall or not. But I 
would point out that their real influence and value consist in 
their lowering the^ temperature, and thus causing moisture to 
be deposited where otherwise it woul(f pass on. As a con- 
seouence of this, forests and plantations will cause rain to 
fa# in gentle showers instead of in heavy and often destruc- 
tive (J^luges. Thus, a given quantity of rain will be dis- 
tributed over a greater number of days, and its value to the 
agriculturist will Ijp thereby largely increased. The true test of 
the value of afforestation in this connection is, not so much 
whether the total rainfall be increased, but whether the 
nunfber of rainy days be more. The dewfall is also in- 
creased in the neighbourhood of trees, and this has consider- 
able agricultural importance, too. 

It has not nnfrequently been observed that ‘in times of 
drought there nas been plenty of rain in the clouds overhead ; 
what was wanted was some agent to condense and " bring it 
" down.” Trees would materially assist in performing this. 
Again, the difference between the action of a gentle rain and 
that^of a heavy deluge is very marked; for, while in the 
former case the water sinks gradually into the soil, in the 
latteir it rapidly runs off the baked surface of the earth, and 
yttxy often causes much damage by the destruction of i^ads, 
the washing away of bridges, and the silting-up of tanks. 
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JSSSSTta Neu- Through the kindness of Mr. Robert H. Elliot of Mysoi^ 

gi»*n^ttongh I am able to supply a practical illustration of the -^lue of 
woods, and one which would show that, in regard to rainfall^ 
a climate can be favourably influenced in about 25 years. 

Mr. Elliot, when in the Neilgherries in 1891, carefully e^a* 
mined, with the aid of Government ofBicials, the Bain Records, 
from 1870 to 1890. Previous to 1870 Ootacamund and its 
neighbourhood were nearly bare of trees, so much so that a 
photograph taken about that time has no resemblance what- 
ever to the now thickly-wooded Station, the result of a large 
amount of planting, both by. Government and* by private-, 
individuals. The returns show that, taking flrst ^.he ^ihfall 
for the months of March, April, and May (when the rains are 
purely local), there were, during the five years 1870-4, 121 
rainy days in all, while in the same months of the five yeats 
1880-90 (by which time the Station had become fuUy wooded) 
there were no less than 147 rainy days. Also, the increase of 
rainfall for these months during the period 1886-90 ha'g been 
about three inches a year, a not inconsiderable difference> 
though, from an agricultural point of view, the distribution 
of rain over a greater number of days is more important than 
a mere increase of rainfall. Again, taking all the months of 
the year except June, July, and August fwhich are excluded 
because the rains of this period are not local in origin, but 
are those of the south-west monsoon and come from a 
distance), it was found that during the treeless period 1870-4 
thore^ was a total of 374 rainy days only, whilst during the 
wooded period 1886-90 there were 416 rainy days. Further 
than this, it was ascertained that the character of the rainfall 
had altered within late years, light and regular rain showers 
taking, to a great extent, the place of des.tructive occasional 
torrents. The agricultural importance of these facts is very 
great indeed. . 

ofeiMT benefits But there arc other indirect benefits attending the spread 

of tree-planting, benefits affecting the soil itself more particu- 
larly. What trees do is to hold up the soil, preventing it 
from being washed away and carried off by streamlets ; next, 
a coating of vegetation soon covers the soil on which trees 
are growing, and binds it together, though at the samb time 
rendering it permeable to and retentive of moisture, sottliat 
the rain no longer flows off as it would over a hard dry 
surface without benefiting the soil below. Thus, a cool 
surface is produced in place of an otherwise ^ry and heated 
one on which the sun’^ rays would impinge dire^y^ and from 
which they would be reflected; sbaae and aheltet are. pro- 
vided, and in the end a moister climate will . prevail., from 
old records and descriptions of India there is reason to believe 
that the climate was not formerly what it now. is, but « that 
the snread of cultivation, accompanied, as It has be^ by 
the wnolesale and reckless denudation of forests and. wooded 
tracts, witjboui reservation of laM to afford wood or^grasing; 
has done much to render the climate what it nowli^ ^ 
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William Denison states that, when Governor of Madras, he initanoM. 
was shi^n districts in which the rain had retreated as the 
forests had been cleared back, and he points out that when a i. ytadm, 
rain-carrying cloud comes in contact with the bare and heated 
soil the tendency is for^ithe moisture to be held up in sutmen- 
sion ip the air, and not to be deposited on the earth. Such 
districts were found in Cuddapah, Madura, and Travancore. 

The case of Cairo has been instanced in support of the view s. Cairo, 
taken aslto the beneficial effect of trees; since plantations 
haVe be^ established there a rainfall has appeared, whilst 
before this thiere was none. It is impossible, however, to say 
.%6w, far this result is due to the planting of trees, and how 
far to 4^e d{>ening of the Suez Canal, which latter is known 
tcL have caused distinct climatic changes. 

, •When visiting Etawah (North-West Provinces) I went to 3. Etaw.ui. 
see a plantation for the supply of wood and grass ; this had 
beexf established about five years previously on land which 
was ncKihing more than bare ravine land. The whole extent 
of the plantation was 7,000 highas (4,375 acres). I was 
assured that the Station had not been so hot since the planta- 
tion had been formed, and, anyhow, it is very certain that 
the now wooded and grass-covered ravines are very much 
cooler than the former bare open spaces were. At Jhansi T 
was told the same thing, and that since the introduction* of 
the systQ^n of bunding* the streams and planting the slopes 
with trees, the Station had been cooler. 

I am reminded here of an old Sanskrit saying which 
describes the rainfall as being divided into twelve parts, and 
assigns them as follows : ‘‘ Six for the sea, Four for the 
** forest and mountains, and Two for the land.” 

89. Though immense tracts of country have^ been denuded De^rtmStSf 
in t^i^e past, there are still considerable areas* which can be thi« connection. 

. taken up and rendered serviceable for climatic ends, and the 
Forest Department ' has stepped in none too early in the 
endeavour to save those wooded tracts which are still left. 

^rom clidatic considerations alone, the work of the Forest 
.Department is, accordingly, of importance. 

.49. •In addition to the protection of forests, and the reserva- 
tion of considerable tracts for the creation of “ Fuel and shade an shelter. 
“ Foddei: Reserves,” there are other minor measures which have 
often been urgedsby the Imperial Department of Agriculture, 
and which, while primarily supplying i^imber and fuel, also 
exercise a benefit in the provision of shelter, shade, and 
coolness, in the immediate vicinity. Such are the growing of pumtattons. 
trees along canal banka and railway lines, and the encourage- 
ment of Arboriculture by the planting of trees along Gic Arborieuitaro. 
sides Of roads. 

• v^WkHtv.-^Bmbaakliig, holdlnff up tha ttraami that would flow otw the land. during buy 

vcoiMiof ^jwrtaakmwita on wudh gam tt oUowtd to grow, and on ^riiloh treoa ore loBMh 
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These matters will be more fully dealt with in Chapter Y III, 
when considering the wood supply of the country. ® 

41 . But little help must be expected to come from the 
people directly, in the attempt to mitigate as far as possibie 
the influence of climate. They are hardly likely to origlxkte 
such measures as have been suggested, and they have not the 
means to carry them out. Too often, it is to , be feared, tl;^^ 
will even oppose the taking of remedial action, at. events 
at the outset. Such has been the case already with Forest 
preservation, and it will not be until they are, convinced of 
the utility of the measures taken for their benefit, and i foi^ 
the improvement of their agriculture, that the? pe^le, will 
accord their hearty support ; the tendency with them will bci 
as it has been in the past, to clear and to destroy rather than 
to save and to plant. Something may be done by way* of 
encouragement in oflering rewards for tree-plantiifg, but dt is 
clear that the work, both of irrigation schemes and of main- 
tenance and creation of wood “ reserves,*' must fall to the share 
of Government. ^ 

It becomes, therefore, the duty of Agricultural Departments, 
first, to make a careful enquiry as to the localities in which 
measures for mitigating the severity of the climate are most 
needed ; then, to ascertain what the nature of such action is 
to be, and how it may be best applied. This can only be done 
efliciently by institutii^ an enquiry such as that I have 
drawn attention to in Chapter II., and by an " agricultural 
** analysis ” such as is sketched out in the Government of 
India’s Besolution of December 1881 paragraph 4 of the 
present Report). 



CONCLUSIONS. 


C0NCLU810XS. 


42t« While the elimination of differences due to climate and 
affecting agriculture cannot be achieved, the mitigation of 
their influence is to some extent possible. This may be done 
by increasing the means of irrigation to dry tracts, and by 
preserving aiyi extending “ reserves ” of wood and fodder. In 
\hese ways an improvement in agriculture may be brought 
about, ^ot^ measures are 4ho work of Government. 


^ RECOMMENDATIONS. 

43 . I recommend : — 

The extension of Canals and other means of Irrigation 
to the drier tracts. 

The establishment, wherever possible, of Fuel and 
•Fodder Reserves.” 

The increase of Plantations along ‘Canal banks and 
Railway lines. 

The spread of Arboriculture. 

The instituting of Enquiry by Agricultural Departments 
as to where the above measures ^rc needed, and how- 
they may best be carried out. 


KECOMUEKDA 

TIOXS. 


T 24266, 


C 
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CHAPTER V. 


SOIL. SOIL. • . . , 

AImmico of 44. The soils of India have not, so far, been made thewbject 

o?the TOiteof^ of careful or scientific study. A few analysesi are recenSied 
iDdio. sQiia of particular spots, and on two of the (^vemment 

Experimental Farms a practical analysis of the so* has been 
attempted by growing crops on them with the aid of manures 
in which certain chemical elements have been aUernately given 
or withheld. This has, however, been done without a previous 
knowledge of the soil and its constituents having begll gained ; 
has not been definitely known new much of each chemical 
elen\pnt was actually supplied in the manures ; nor was tl^ere 
any subsequent soihanalysis in order to see which constituents, 
and how much of each, had been removed by tne cropping. 
Such experiments have a certain value, it is true, and may 
occasionally give some rough idea as to the needs or capa- 
bilities of a particular soil, but they fall far short of what 
may be gained by a systematic and scientific enquiry. I do 
not wish, however, to attach too high a value to the mere 
chemical analysis of soils as the index to all soil improvement, 
knowing well, as I do, the difficulties of interpreting the 
Needofamtioii I'csults aright, and, especially in the case of India, applying 
ISit?oj^iSciIuflc the results in the form ot recommendations that will be 
practically useful. It is not enough to ascertain that a par- 
ticular ingredient may be wanting in a soil or be beneficial to 
a crop, but it is necessary, too, to know in what practical and 
most economical form that ingredient may be si^plied, 
and whether, in effect, it will pay to apply it at all. tn this 
respect India is v<?ry differently circumstanced to England, 
America, and other countries. Not only is there an absence 
of large landowners, but the few wants and scanty means of 
thcKsultivators, and the smallness of the holdings Averaging 
probably less than five acres each), make it nc^ssary to 
consider measures of improvement from a specml point of 
view. This has not been sufficiently borne in mind by 
those^ who have advocated “ improved implempnts and 
chemical manures for Indian agriculture. Even those (and 
Natives too) who have lived in England or have gone there to 
study have been disposed to exaggerate the value of chemical 
manures and chemical analysis of soils. While urging, as I 
strongly, the employment of chemical and analytical 
Sf * * skill in connection Svith the investigation of the soils of India, 

and in agriculture generally, I must not lead those whom I 
am called upon to advise, to expect too much from the 
researches of an Agricultural Chemist. Analysis of soils inay 
do much to explain phenomena, and to suggest the lines of 
improvement, but it can, unaided, certainly not ^reform 
Amculture. There is, however, without ddubt, a 
fitid open for enquiry, wherein the assistance of cheinica] 
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positively necessary, but it must bo employed * 
in conjunctivTlvith an intelligent acquaintance with agricul- 
tural^^^actice and with the needs and resources of the 
agricultural classes, an acquaintance which can only come . 
from It careful and systematic course of enquiiy. 

, , J - i • 

46*^ In respect of different geological tj^es of soil India 
exhibits far less variation than England* Soils of one main 
character Watch unchanged over infinitely wider areas, and Eufflanil. 
the differences found in England on a single farm, necessitating 
social treatment and the growing of particular crops on each 
KUkd of land, are not often met with in India. Reference to 
the Geoftigical Map given in^this Report will show that the 
divisions are few in number and little varied over the country. AtiMoiindw 
Thpy may be said to consist of three different kinds ^nly, 
marked icsQectively on the map, brown (alluvial tracts), green 
(black cotton-soil), and red (hard rock). The vast alluvial 
plains composed of mud and sand stretch across the northern 
portion of the country from west to cast ; the. second type 
or black cotton-soil is a basaltic formation, and occupies 
mainly the* central and western divisions of th(% map ; lastly, 
the hard rocky type, composed of archaean and inetamorphic 
rocks, covers the southern and south-eastern divisions. In 
the next chapter T shall have occasion to point out how the • 

effect: of irrigation is altered by the existence of these different 
kinds of soil. Peaty soils are but little known in India, Typetoiwu. 
the chalky gravels and oolite soils, the marls and clays aud 
other varieties met with in England arc absent; in their 
place are found, distinctive types in the black cotton-soil,” 
in the presence of concretionary nodules of carbonate of lime 
called kankar, and ^n vast alluvial plains and silt-renewed 
tracts. 

46« Although the main geological types of soils are not so SvKToSSiia. 
varied as in England, there are a large number of subdivisions, 
know;n bjr local names differing in each district, but the re- ix)cai oiMaifloft- 
spective qujblities of which are quite clearly understood by the 
cultivators: These rflinor differences, the result of variations 
in cliifia^ic conditions, in the system of manuring, and in the 
greater or less prevalence of trees and forest in the neigh- 
bourhcbd, are more numerous in India than in countries of 
more uniform climate and more similar agricultural practice 
and surroundings throughout. In several Provinces a regular 
system of classification of soils exists, and is used for Settle- 
ment purposes, while each district has its own classification 
under thejparticular local names given to the soils in each. 

Ii» -some ^ no Vinces every field even *is classed according to 
itB^^ position, the nature and depth of the soil, the crops 
grWn on it (Whether it be wheat or rice or “ garden ” land), its 
neiu^inelfei to the village* site; tsac,, and particulars are recorded 
Hk b^inSf^embauked, irrigated, or open to damage from 
and whether it be exposed to inju:iy frdm 

wild bOteto; 
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47 . On one occasion when I was in the Central Brovinces^ 

several Inspectors of Village Accountants (patwaria) and 
District Inspectors came to me ; and, as we went over the 
fields together, I was much struck by the minute discrimipa^ 
tions which they made between different varieties of soil, and 
by the interest which they took in this part of their 
work. They were, however, quite ignorant as to how sell 
came to be formed, and of the forces of nature, md of the 
causes which produce differences of soils. Witt a little 
sound instruction in agi'iculture, and in the elementary facts 
of science affecting it, these men would, I thought, have 
a much more intelligent understanding of agrici^ture. and of 
the conditions with which they Jiave to deal in tkdir daily 
work. • * 

• t 

48 . 1 come now to the improvement of the soil.* This must 
take one of two forms : Jirst, the rendering of cultivated^land 
more productive ; second, the reclamation of land, or the making 
fit for cultivation land wliicli is now considered unculturable. 

49 . Under the first head the question naturally arises — Is 
the soil of India becoming exhausted ? This is not an easy 
question to answer. Time after time it has been pointed out 
to me that tlie same fields have gone on growing the same 
crops on much the same system as at present, for centuries 
past ; it is averred, too, that, by rotation and fallows, the land 
receives the necessary change of cropping and the rest ” 
from cultivation which prevents it from going down in 
quality. .Further arguiinints are, that the rainfall contains 
more nitrogen in India than in England,' that the sun acts as 
a fertiliser, and so ^n. On the other hand, there is a pretty 
general belief that the soil is becoming less productive, and 
remarks to that effect occur over and over, again in the 
Settlement Reports of most able ofiicers, obliging dile, to 
conclude that they are more than mere casual obserxationa. 

When, however, one looks for positive evidence of soil 
exhaustion, I admit that it is not forthcoming. StiU, this does 
not prove that exhaustion is not going on. The want of 
evidence is due rather to the absence of reliable recoils in the 
past, and to attention not having been paid earlien to the 
crop out-turns. When the question as to whether t^e soil was 
deteriorating was asked by the Famine Commissioners, the 
reply received from Bengal was, that there, were no means of 
ascertaining. This .same answer might with truth have been 
given by all the Provinces, for the whole of the replies 
received were very indefinite, and dealt with surmise^s and 
with popular report rather than with actual facts. When 
investigating the subject myself, I hoped to find in Settle- 
ment Reports more definite information, deduced possibly 
from instances of assessment having Jbeen reduced^ but, 
wjiilst a largo number of instances are given where^Jla^ 
had become unculturable owing to the spread of the efflor-* 
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eseence^f soda salts known as reh* (the land so affected 
being called usarf), there are but few eases mentioned in 
which actual deterioration of soil through continual cropping 
is stated to have taken place. Where, in the absence of ren, 
assessment had been deduced, it is impossible to ascertain 
whetlfer any of the many other influences, such as fall in 
priceb of produce, want of rain, indebtedness of the cultivators, 
or oppression of landlords (zemimiara), has been the real 
cause qI Ihe reduction granted, or whether actual failure in 
the productive power of the soil has been brought about. 

I It is hard tb gauge out-turns, and to get to know what the 
soil is^ ^ ifyelf, capable of producing, or for what period the 
return ifom manured land will continue to differ from that of 
utimanured. Further, it •has to bo considered that, as fresh 
Jand is broken up, the manure supply, always limited and 
insufficientf has to be spread over a larger area than before. 
The opinion of cultivators must, I know, be taken as worth 
little, Specially if it be given at a time when a ro-scttletnent 
is imminent ; the other opinions which 1 shall presently 
quote I give without wishing undue weight to be attached to 
them. 

On two points there is, however, decideil agreement : 
firstly, that land newly brought under cultivation yields well 
at first, but that, after a time, the produce falls; and HO.amdly, 
that, whether the soil be undergoing exhaustion or not, it is 
certainly not being enriched, nor is the average ont-turii over 
the whole cultivated area an increasing one. This has led 
many to the conclusion that, while land newly broken up 
will yield largely for a time and then decline, this decline will 
not go below a certain level, and there it will stop. The 
instances of uninaimred plots on the Experimental Farms at 
Rothamsted and Woburn in England have been quoted in 
support of this view ; but these, though they show that, after 
a ceftain level has been reached, subsequent deterioration goes 
on veryfslowly, yet prove that it docs go on. 

The results obtained at Rothamsted in the case of a wheat 
crop contifiuously ufimanured for 40 years are : — 


Average produce of 

^ Corn per acre in Bushels. 

8 years 1844-51 (previous to commeucemont of 


experiment) 17 

20 years 1852-71 (experimental period) - - 1.3-9 

20 years 1872-91 „ „ » - IM 


That positive evidence of exhaustion in the soils of India 
is npt yet forthcoming is no proof, therefore, that the process 
is not slowly going on. 


efflomoeiioe of mJa mlts. whioh appears os a whit;s orust on the sorfa :e of the soli anrl 
nMers it naoiiltaMUe. Tbo salts are pxiaof pally Impare oarbonate of soiU. but milphate of soda 
auo ooottra'iacgely, and with theni are found ooinmon salt autl salts of Unis and magnesta. See also 
mcnipM 17 0^74. . 

baud' imi^giiated with soda (alts, as above, and thereby reivUred barren, Sb also 
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tnatuicea^in 60 . 1 invite attention to the following instancea 1 

JSSTthatexi® have gathered, or which others have kindly collected -for 

.haastlonotBoil ^ ^ 

is goinlr on In MIO — 

India i— 

(a) bomCoiinba- Mr. Nicholson, in his “ Manual of Coimbatore,” says ^ , 
tor® (Madras).^ Erpde (Madras) the dry crops are usually poor ; the taluk has been 

widely cultivated, so that the land has had no rest ; rainfall is-vonable 
“ and partial, cattle are not abundant, and population is large, so that the 
“ surface soil (and there is but scanty soil on the uplands) is exhausted for 
want of sufficient manure, most of which goes to the gardens: ' 

Again : — ^ 

** The open sandy and treeless wastes south-east of Udamalpet, near;thr 
“ foot of the hills, are melancholy instances of reckless tr^. destructlonnn 
“long-distant periods; these wore eviflently rich jungles liblT those-’ of < 
“ Anaimalai, but are now treeless and exhausted/’ 

f** In •the Gorakhpur (North-West Provinces) Report is 

pur .... . — 

“ Although the product! veneis of the soil contrasts favourably with that 
“ of neighlmuring districts, Mr. Wynne is of opinion that graduafi deterio- 
“ ration will necessarily result from the ruinous system of over-cropping 
“ which is now practised. The fertility of the land is not maintained by 
“ allowing the fields to remain periodically fallow, or by a sufficient- tise of 

“ manure, or by a judicious system of rotation of crops 

“ In proof of the correctness of his impression in regard to prospective 
“ general deterioration, he remarks that Tappah Sugurah, which has been • 
“ the longest inhabited, and* twenty years ago was ssiid by Mr. Chester to 
“ bo one of the most fertile, is now the least productive in the' pf^rgiimtuh^ 
and contrasts most unfavourably with Tappah Seliurree, of. which the 
“ soil was lately virgin. In a note on the Settlement of Gorakhpur Mr. 

“ K^ade referred back to a traditionary period when the district had been 
“ one of the most productive and fertile in this part of India. It had 
“ subsequently TeYort;£d to its primeval state of forest and jungle, from 
“ which it has been gradually emerging within the memory of the preeent 
“ generation. He concluded that it was liable at long and undefined 
“ intervals to such periodical alterations, and anticipated a gradual deterio- 
“ ration after cultivatioA should have l)eeu carried to a maximum.*’ 

(Ondifr paragraph 19 of the review of the Oonda (Oudh) Report 

is this : — . 

“ There is no alternate root crop known to tho husliandry**^ A vUrge 
“ amount of animal manure is diverted from the land and used for fu^. . . 

The natural consequence is that over-cropping in time eidiaosts 
“ even the best soils, and the culture during a Reties of years is unduly 
“ low.’* 


(if) from Pnrtal)- 
gurh (Onitli). 


(e) from Loliaiw 
daga (Bengal). ‘ 


In the Purtahgurh (Oudh) Report occurs, this : — 

“ The soil, though fertile, bears evidence of exhaustioa. through want cl 

“manure and fallow seasons. The root of tbe^ present 

“ complaint, that the present yield is not equal to that of former times, lies 
“ in the fact that under the native rule a field was a^ldoui tilfod iOf more 
“ than two or three yearn in succession. In the third or fourth year a plot 
“ of waste was broken up, while the whole land ,waa allowed to lie f^^ylow. 
“ A succession of rich harvests was the consequence. Now,- however* . . . . 
“ competition steps in and prevents the resting of a single' aere.’’ " 

in the Report on tho agricultuve of Lohwdaga litr. BiAu 
writes : — . . 

"The fertility of . the soil is being redaeed, fiut, to<>the'i)e*BUiiMnt 
"limit >^.(1) oontinned onltiTation without l!epiaoemeal!,hx>.s«i8flifAt 
" nuuinre ; (2j spread of onltivation (leas forests and paatnre, jiM- ed^e, 
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‘I and bigffer areas to be manured) ; (3) cattle epidemics. The supply of 

‘i manureTa extremely limited.’’ 

In another passage Mr. Basn says : — 

«**»Fallowiiiff used to be dpne^ but is restricted owing to pressure of 
“ population. ’ 

From the replies to enquiries addressed by the Famine 
Commission .1 take the following : — 

G^ntrai Provinces, Mr. (now Sir Charles) Elliot in 1865 
wrote : — 

% It stands to VcMon that land, even the black soil of the Nerbudda 
Valley, must ^teriorate if it is cropped year after year without anything 

being r^rn^ to it long as half thu first class was uocuf 

“ tivated, and a new field could J)e broken up for every one thrown into 
fallow, the crops (of the Xerbudda Valley) are not likely to have dote- ' 
^ rfbrated much. But when once rogtilar cultivation set in, aitd tho 
majority of« the land came under the plough, a certain amount of 
deterioration followed 

** The aid rate of produce in tho golden age, or fifty years ago, is sup- 

“ posed to have been tenfold, and, judging from the Tapti Valley 

“ I do not conceive it can have been moro than twelvefold. I reckon tho 
“ average nojv to be sixfold, and my belief is that it foil very rapidly from 
twelvefold to about eight, and then rather slowly to six or seven ; that 
it was at that stage when the land was reported ^ very much exliausted ’ 
** in 1830, and that it has fallen very slightly, if at all, since then.” 

Madras . — 

No Oollhctor has reported that there has l)een deterioration of the soil 
within his own experience, but some are satisfied, from the enquiries they 

have made, that deterioration is going on 'I’lie question of 

“ deterioration does not specially arise in this Presidency with regard to 
irrigated land. On tlie contrary, visible dotorioration is apparent 
chiefly in connection with unirrigated land newly taken up, and not 
“ unfrequently relinquished again after some years in favour of another 
fresh fi^d, or one that has had some years' rost.”^ 

5L The above extracts, while porhap.s not furnishing absolute 
proo^that the process of exhaustion in soils is going on, point 
to much more than mere probability of its existence. It must 
be accepted as an axiom in agriculture that what is taken otiT 
the land in crops must in some way be put back into tlie soilf 
or else tHb soil will suffer exhaustion. It is an equally 
accepted fact that the production of heavier crops means that 
more niAiure must be applied to the land. A country which 
exports both crops and manure must-be declining in fertility. 
Now, what is the state of things as regarcis India ? On the 
one hand there is a large export of oil-seeds, cotton, and other 
products, besides tan increasing one of wheat, all of which 
remove a considerable amount of the soil-sonstituents. What 
is returned in their place ? Only the straw or the stalks and 
leaves; and it is not eVen correct to say that these are 
returned, for, after all, it is only a portion, and frequently a 
vety email portion, that does find its way back to the soil. 
Part i8»necessarily used up in the bodies of the cattle, part^ is 
wasted by imperffeot, conserving and storing of manure, part 
mtust tmavoidably be lost, however great the care that may ^ 
taken; thus it comes about that it is only a fraction that 
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contributes finally to making up the loss the soil <has .sus- 
tained. 

Were, on the contrary, all grain to be consumed by the 
people, and all night-soil to be used in agriculture; were 
refuse of oil-seeds (after pressing out the oil) to be utilised for 
manure ; were all straw to be consumed by cattle, and the 
droppings, solid and liquid together, to be carefully preserved ; 
lastly, were all stalks and leaves to be buried aga^n itt the 
land ; then the balance might be more nearly preserved. But, 
as things are, the exports of oil-seeds, grain, &c. (that of bones 
I will discuss later) simply mean so much of the soil-con«» 
stituonts carried of, for which no adequate recompense is 
made. , ^ 

Thq consequence must be that the soil becomes gradually 
poorer, though the effect may not as yet be visible to the eye , 
for, oven if the soil be still producing the samd crops, the 
potential fertility (by which I mean the reserve oi con- 
stituents for the production of future crops) must be suffering 
loss, and the capabilities of the soil must be less than under 
a system of equal giving and taking. In face, therefore, of 
the enormous increase recorded in the population, and future 
increases that will have to l>e met, it becomes a most serious 
question how the food for these millions is to be found ; in 
other words, how the manure is to be obtained without 
which the crop.s necessaiy for feeding these people c*annot be 
grown. 


62. 1 cannot, therefore, agree with the theory that fixes a 
certain level to which production may sink, but below which 
it will not go. This is apparent rather than real. The decline 
may be slow, but this is a mere matter *of time. When we 
compare the wheat-yields of different countries, we have, as 
neany as one can judge, the following : — 


Tablk I. — ^Whoat-yiolds of different Countries. 


Wheat-yields of 
dlllerent 

ooiintrics. 1 

Iuditt.t 

1 UnttCflt 

1 Klng«loni. 

France. ' 

i 

1 

\> 

Russia. 

1 Osuoda. 

1 

Xtnlted 
States of 
America. 

AttitiaUa. 

Average yield per 
acre In bnshels* - 

BusheU, 

10 

38 

17 

BuaM4, 

18 

9 

li 

pHshfU, 

m 

BtftMi. 

11 


* Taken from the AgrlcultumWletiirus of the Boanl of Agrienltave, 1890. 
t Average of tho Avo year«i ending 18.-48-3I, h<i given In the (Tovornmeut of India's itatlsUos. ' Th^ 
average yield In 1889-90 was 9'4 bn^hels only.' > • 

i' Average of tho last 40 years. Ttic avorage of the last eight yeaia was 30 bushels. 

’ ' ■ 

The wheat-yield in India yrill vary, not only according', to 
tho seasoiL, but also with the conditions under whi<di the 
crop is grown ; for instance, it must be taken into ncebunt 
vchether the land be. manured or U6i, .whethdir it bo land 
dependent on rainfall alone, or suppUed by irrigation as Well, 
and whether ..rainfall be sufficient or' not. As nearly as ‘‘4 
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Infin^ence of Export — Wheat-yield — Manare^ 

conclusion can be formed, the followinijr arc the out-turns on 
some of the respective classes of land : — 

On Unmanured dry-crop lan<l where 
i ^ ninfall is precarious and o^en 
^ iMufficient^- - ' - . .7 bushels per acre. 

On manured land in tracts of better 
rainfall - - ... 10 „ 

On maj^ured and irrigated land - 15to2.5bushels per acre. 

• with the above, it may be mentioned that 

in the ^thamsted Experiments the produce of land con- 
ttinuously unmanured for 40 years is 12i bushels per acre, at 
61 lbs. jjgr famshel . 

answer to ?he question whether the soil of pcw«ihc oxpiaim- 
lUdia IS becoming exhausted or not, seems to me to lie jn the .VSiIli tnU 
fact of thg small produce annually removed.’ In England, {j^rtuaynot 
witH its 28 to 80 bushels per acre, w'hat is removed over and tiimlju rSliiy'^ 
above the yield of the unnianurod laml is due to what is put 
into the land in the form of manure : India’s 10 bushels, on 
the contrary, represent almost entiredy what is taken out of 
the soil itself. Tlie extra crop in England is, in other words, 
the produce of what is added to, and not, as in India, the 
produce of what is taken out of, the soil. 

Nevertheless, the powerful sun of India, aided by moisture, 
or by water (where it is applied artificially), exercises, I 
believe, a 'far more rapid and powerful infiuence in decom- 
posing and bringing into an assimilable condition the .con- 
stituents of the lower layers of the soil and of the stones and 
rockai which go to produce soil than is the case in England ; 
and why no decline is noticed, after a certain limit has been 
reached, may be due to there being just enough fresh material 
decoinposed and brought into active eemdition annually to 
produce the requisite small yield. It must not be forgotten, 
it is*truc, that the wheat crop of England is generally a nine 
months^crop, that of India only a five months’ crop ; but I 
believe that the iiifiuenccs named above are the most potent 
factors int causing Jhc ditferonces of yield. Were demand, 
however, made- upon the soil for a greater yield, the soil could 
no longer supply it, and it would have to be met by outside 
sources, in other words, by manure. 

Such a demand must l>e looked for in the rapidly increasing imporbinceof 
population, and in the greater difficulty of providing food for 
it. Sir James Qaird, in treating of this problem, estimated 
that if the produce of the land could be increased by one or 
two bushels per acre the difficulty could be met. It will be 
my endeavour to show in this and the following chapters that 
the ii^essary increase can only be met in on<^'^(ay, viz., by 
iinproving the manure supply of the country. / hprovement 
in I. the system of land tenure, improvem^ . it the land 
by Vi 3 Sj|^en.diture of public and private capital on it, and similar 
maasures^ may alleviate the condition of the Indian cultivi^ori 
bi:i^ they will not give him larger crops, and they will not 



Stiwly of the 
coimtitoents (i 
the »}il. 


1. Water or 
iiiiiistnre. 


Sitecial import* 
in Tndln. 


Relation of willd 
uini8tun% 


Alluvinm. 


Uanl rocky soil. 


provide the food that the people mtwi haVe toliveupQ^; 
this the »oil itself must be looked to, as it aloae can produce 
the crops, and manure alone can enable it to bring forth the 
necessary increment. The question of manure supply is, 
accordingly, indissolubly bound up with the welbbeing and 
even the bare existence of the people of India. , 4 .. 

54 . Having considered the soil as a whole, and chiefly in 
regard to the important question of its deterioratiofi or the 
reverse, it is well that 1 should now discuss the separate 
ingredients which go to make up soil, and whiph cause the 
ilitferences between one soil and another. The main ingredients 
arc the following: — ^water or moisture, vegetable iqHter or 
humuH, sand, clay, and carbonate bf^lime. These I shall tal^e 
as presenting themselves in a chemical study of Indian m 
distin^ished from English soils, and, in addition to pointing 
out the most characteristic differences, 1 shall endeavour to 
Indicate possible lines of further enquiry. • 

66 * First to be considererl among the components of 
cultivated soil is Water or Moisture, without whicn jio (germi- 
nation is possible. In India the relation of soils to moisture 
acquires a greater significance than almost anywhere else, on 
accoiint of the rainfall being limited to particular periods, 
instead of being distributed throughout the year, and because 
of the intense and prolongc<l heat, with consequent rapid 
evaporation. Climatic conditions, as shown in Chapter IV., 
exeraise most marked influences upon Indian Agriculture, and 
cause the practice of it to vary greatly in different parts. 

A striking difference is seen between the condition ‘ of 
English soils and that of the generality of Indian soils. 
Speaking broadly, it^riay be said that the*nqrmal state pf an 
English soil is wet,” and that of most Indian soils “ dry ; ” 
and whereas, in the case of the former, the object is generaUy 
to get rid of the superfluous water by means of drainage, 
the difficulty in India is, as a rule, to heep the moisturo in tne 
land. The relative behaviour of soils to the moisture which 
falls on them in the form of rain, or which is coriveyed" to 
them by artificial means of irrigation, is, therefore, of grbo,% 
importance. The differences of geological types of soil mM- 
tioned in paragraph 45 must be here again borne in mind, 
and reference to the Geological Map will assist the explana- 
tion. * The alluvial soil (coloured brown on the map) whiph 
occurs in the Punjab and North-West Provinces, under condi- 
tions of a dry climate^ low rainfall, and hot sun, soon losels 
its moisture and becomes baked, so that dependence h^ 
largely to be placed on irrigation, and the more so where the 
alluvium (or mixture of sand and clay) is sanc^ rather, ti^ 
clayey in character. So, too, the hard rocky^ forihation 
(coloured red) of Southern and South-eastern India^ calls .for 
the same measures. But where, as in thoCfntral.aSid W^torpi 
partjs, the black cotton-soil (coloured ^ben) occurs, We niiu£h\ 
great* difference, for this soil is naturally very .k^ten^^e ^ot 
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* )!kloi8iui(^» and aa it dries it cracks into blocks which, though 
hardened and baked externally, will be found, on being broken 
open, to have enclosed moisture within them, and to have thus 
prevented it from being lost. So it comes about that there is 
dliWaye sufficient moisture for the germination of . the seed, 
and for the growing of the crop. Irrigation, consequently, is 
not necessaiy in these parts, and famine is of rare occurrence. 

There is another class of soil, that fountl in tlm tracts along 
the riverlbeds of the large streams in the Punjab, which always 
has a sufficiency of moisture in it, although not actually 
inundated. ]Vith this exception, and that of the black cottoii- 
•soil, it may bo said that in the majority of eases great import- 
ance at^chSs to the retaining of moisture in the soil. I nave 
often been struck by the {Attention which the cultivator gives 
tq this, and have noticed with snrpri.se how, even um^ev the 
influence of a burning sun, the land, by reason of the careful 
preparation given to it, is made to retain suflicitait moisture to 
ensure^the germination of the seed put intr> it, for, on turning 
up the earth to a depth of two, or at most three, inches, the 
precious water will he found in it. In indigo-planting this is 
absolutely essential, and gn^at is the care taken to break up 
and pulverise each crust that forms on the surface. I cannot 
help suspecting that the system of shallow ploughing, as 
practised by the Native, and his aversion to ploughs that turn 
over a broad slice and form a wide furrow, may have some- 
thing to do with this matter of the retention* of moisturrs 
and that the effect of <leop ploughing would too generally 
be to lose the very moisture the cultivator so treasures. • 

56 . From the foregoing remarks it follows that one obvious 
direction in which improveiiient in soil can be effecteil, is the 
increasing of the si\pply of water to dry tracts, and thus of 
moisture to the land. The means by wnich this may be done 
will be more specially treated in the next chapter, and it will 
suffice here to say that for any work to be carried out on a 
large sc^le it must be done by Government or by Government 
aid. 

57 . While I havq,drawu attention to the importance of the 
retention of moisture in the majority of soils, it must never- 
theless# be remembered that this principle cannot be enforced 
cveryyrhere, and that there are some instances of its misap- 
plication, as in the making of canals wheri,» they were not 
really wanted. Orissa is a case in point. 

There is little room for doubting that, by the introduc- 
tion of canals mto tracts where there ,was no real necessity 
for, them, the soil has suffered from the removal of its valu- 
at>le^ constituents through the continual washing process to 
which it' is subjected, and also that a system of over-cropping 
(beyond what the soil can bear) ia frequently consequent 
upon^the introduction of canals. Other results attributed 
to canals are, the spread of reh (aee footnote, p. 37), the 
ip^r^ase of fever through the raising of the water-level of the 
cionnii;y» and the destruction of wells. - * 
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These various points will he dealt with in fhe next 
chapter. It is necessary, however, to interpose here the 
caution that, while, in by far the greater number of instances, 
the supply of water to and retention of moisture in the- land 
is of' the highest importance, it does not do to lay dsowh a 
universal rule, and there are cases where any further supply 
of water would be attended by positive harm, ot where 
measures for the removal of water might even be called for. 

2and3.^orgnnic 58. Tlio next soil-constitueut to consider is that which 
Nf^rogenl' is Variably terme<l “ Vegetable matter,” Organic matter,” 
or “ Htimus.*' Along with it it will be convenient to takd 
Nitrogen also, inasmuch as this constituent is^ in m^sure at 
least, derived from humus. Though, apart from water, the 
carbonaceous constituents form theTargest portion of ordinary 
cropsf these are derived not from the soil but from the atUiO-^ 
sphere, and therefore do not concern us so particularly Jiere. 
//vmfM, itR origin But the Vegetable matter or /mDius, which has its q^igih in 
HiKi fuiMtioiis. dead roots and leaves of a previous vegetation, or in a 

previous manuring with organic materials, exercises a distinct 
influence on vegetation, for, though probably not directly assi- 
milable by crops, it is the principal nitrogenous ingredient of 
soils, an<l on being further oxidised will yield carbonic acid, am- 
monia, and, lastly, nitric acid. This is effected by means of a 
nitrifying organism or which occurs in fertile soils, 

and most abundantly in the surface soil. The nitrates or 
salts of nitric acid thus produced are the form in which 
nitrogen can be taken up by plants as food. 

There are also phys ical ail vantages in the presence of 
vegetable matter in soils ; such as, the binding together of 
sandy soil, the retention of moisture, the increase of porosity 
in clay soils. Further, the presence of • vegetable matter in 
the soil has an indirect influence on the climate, inasmuch as 
soils rich in it absorb more heat from the sun's rays than 
do light-coloured sandy soils, which are generally deficieht in 
humus, and in consequence radiate out more heat. ^ 
orminic matter On lookiug iuto analyses of Indian soils which have been 
I'ecorded, and others which I have mad^ myself, 5 find. that, 
with the possible exception of black cotton-soil, Indian soils 
are general^ very deficient both in organic matter and in 
nitrogen. The following analyses will illustrate this :-r- 


Taiils II. — Organic Matter and Nitrogen in Indian Soils. 


! ! 

I Cawnpoto 1 
j Farm Soil. , 

1 j 

1 rf. 

1 Soil from 
' Armli, 

1 Bebor. 
(E.Kinoli.) 

111. 

Soil from 
Slripiir, 
Bchar. 
(E.Xlnch.) 

L i 

Dnninon J 
Farm Soil, 
Behar. I 
(B. Kinoh.) 

• v.,vi.,Vn.* 

Three Soila from 
Wbe&tFgrowing tnAd In 

1 Sima ]>istriet, Pnnlrii. 

(J. A. Toelokei^ 

Soil (dried at 913» F.) | 
oontained : - 

Percent, 

Percent, 

PerCenf, 

, Per Cent, 

Percent, 

PerOmi. 


Organic matter and ' 
combined water | 

I 9*90 

VU 

9-77 

6-58 

0-88 
' a 

1-87'' 


Nitrogen - • 

! 

*098 

*098 

-078 

-Oif 

*07 

•09 

' ' 
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In thjj foregoing analyses the organic matter is not stated 
alone, but along with it is the water which is chemically com- 
bined with the mineral constituents, and which is not 
removed at a temperature of 212® F. Accordingly, the organic 
matter appears more than it really is, but, when compared with 
ordinary fertile English soils, the quantities, with the excep- iwumx (wii« 
tionof No. IV., read low^ and in some eases extremely .so. In SeSwVnt^in 
every instance the amount of nitrogen is small, and consider- wimnic nwtter 
ably belolv that found in the average of English agricultural '* 
land. 

A person with knowledge of agricultural chemistry will 
Veadily understand that such soils as the above can be con- 
siderably benefited by the application of cattle-manure, by 
gKeen-mahuring, or by tlm use of other organic and nitrogen- 
cqptaining materials. « 

The imnortance of nitrogen is emphasised when it is F»uotio«aof 
exphtined tnat in the case of cereals the assimilation of starch 
is dependent upon the amount of nitrogen supplied to the 

S lant, and that it is the nitrogen which ludps to bring the 
ifferent mineral constituents of the soil into action. It is not 
enough to have mineral constituents present in the soil, but 
there must also be nitrogen, in order to render tbem available 
for the plant’s use. 

It becomes necessary, therefore, to enquire veuy carefully 
into the sources from which nitrogen may be <lerivod, and 
whether^ the d(ificiencics already noted may not b(j made up 
in some way or other. 

59. A considerable quantity of nitrogen in the form of 
ammonia and nitric acid is convoyed to the soil in rain, imiia contaiiia 
The knowledge of the importance of nitrogen, and of its fro- nitw«J{rt?ian lu 
quent deficiency in Indian soils, has led 4,o an incorrect idea 
tliat the rainfall in India contains much more nitrogen than it 
doe^in England and other temperate climes, and tliat by this 
means the deficiency of nitrogen is met, and this important 
element* is supplied to the crops. This statement has been 
copied over and over again into books, and has been pointed . 
to in sup^rt of another erroneous opinion, viz., that practi- 
cally no mss is incurred by the burning of cattle-manure, so 
long the ashes are used, because the nitrogen that passes 
off in the burning is supposed to come down again in tlie rain, 

I have paid special attention to examining the evidence on 
'which wese theories are based, and I have ascertained that 
the original anaiyses which gave rise to them were incorrect, 
in consequence of the impurity of the chemicals sent out from 
England. Dr. Van Qeyzel, Chemical Examiner for Madras, 
has been kind enough to give me the information on this point, 
and also his own later analyses, from vrhich it will be seen 
that the amount of nitrogen in the rainfall, as now returned, 
was, tn . 1888, only one-thirteenth, and in 1889, only one- 
twehty-fiftlf portiop (4 per cent.)^ of what was stated to be the 
amount in 1885--86 ! The following are the results, and b^the 
side of them are given those of more recent analyses of rain- 
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8oiiL 

fall made by Mr. Wanneton at Rothamsted, Hertfffldsbh^ 
England . 


Taiu.k Til. — Nitrogen in Bainfall of India and England. 


Nitrogen in 

Bainflill of India 
and ISnglnnd. 

Mauuam. 

Madras. 

Madras. 

XM9IAJrD 

(aOTHAHgnCD). 


TwelToMontha, 
Septeinlior 1885 
to 

Twelve Minithg, 
January 
to 

Twelve Montlie, 
January 
to 

<^a]ve Montha, 

* May 1888. 
to ' 


Allgnat 1886. 

Beeeiuber 1888. 

December 1889. 

^ e 

ApilU889« . 

Uainfnll in IikOkh ... 

Total nitrogen rectkoiu-d as 

64-77 

62-48 

e j 

43-88 • ' 

# 

^ 89-87 

iimnioniff, lbs. per a(;ro 

^ 52-338 

3-667 1 

8-114 

4-64 * 


^ Inonrreot result. 


From theye results it would appear that the rainfall India, 
instead of having more nitrogen, has actually Jess than in Eng- 
land. I do not say absolutely that this iff the case, for Madras 
may not be typical of all India. Besides, its situation near 
the sea causes the composition of the rainfall to vary greatly 
at times, and to contain more chlorides, especially at cyclonp 

i )criods, than would be the case at inland places. What, 
lowever, I do say is, that it has not been shown that Indian 
rainfall contains moj^e nitrogen than English, and the ai'gu- 
inents based on the presumption that it does are altogether 
faulty. 

FixAtioii of 60 . If, however, not from the vegetable matter, because less 

theatoSiHiTwc. in amount, nor yet from the rainfall, because not richer than 
in England, we are to look for a compensating supply of 
nitrogen for that i*emoved in crops, there is still another 
source the importance of which has been brought to light by 
quite recent scientific investigations — the utilisation oS' the 
gooMit luvcaiiga- nitrogen of the atmosphere itself. The researches of It ell- 
ricgel, Wilfarth, Prazmowski, Nobbe, and others, and now 
confirmed by the further experiments of Lawes a^d Gilbert 
(which are still in progress), have fairly*" established the fact 
that, though plants have not the power of absorbing t-he free 
nitrogen of the air directlv through their leaves, yet, in the 
case of the Leguminosm, the nitrogen is fixed in the course of 
the developtnent of the organisms contained within the nodules 
which form on the roots of the Legum inoscB, and the resulting 
nitrogenous compounds are absorbed and utilised by the host, 
that is, the Leguminous plant. At present the evidon<se 
indicates' the probability that this action' is limited * to 
Legumino8<B of the Sub-order PapUianacecB. 
leffuminMifixi No enquirer going over India' could fail to be struck by 
India. enormous preponderance of trees, crops, and even weew 

that belong to the Natural Order LeguntinoBa, Almost 
everywhere the babul (Acacia arabicc^ is seen, with ^ 
oth^r legummons trees ; " [Cich)r 
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WaJuuUs indic'ics) and numerous varieties of pulses, indigo, 
«c., arc^aimong the commonest crops, and are all highly nitro- 
genous ; lastly, leguminous shrubs and weeds .abound, anti 
are often spread on the land or ploughed in as manure. How 
ean this be in a soil naturally poor in nitrogen ? The recent 
investigatiyiis referred to point to a strong probability that 
the Conditions of India are peculiarly favourable to the 
fixation of atmospheric nitrogen through the medium of the 
nodules |hat are known to form on the roots of certain of 
the Leguminosce si least. Support is given to this by the 
fact that quite lately, in Germany, Nobbe and Frank have 
found those "nodules on the roots of leguminous shrubs, as 
well as in the case of the clovers and pulses that form our 
ordinaiy European leguiniivous crops. 

* A fertile field for investigation is herein set forth, and 
»lfidia, to my mind, presents special advantages for tluMfiucida- 
tioqof the^problein, one which, when solved, will unfold much 
that i[^ still unexplaino<l in the advantages of rotation of crops. 

61. The special case of black cotton-soil and its properties 
has been mentioned, and this, again, offers a field of enquiry, 
for its origin and its qualities are n<it fully understood. It is 
believed in some parts to ha derived from basalt by surface 
decomposition, in others to be the impregnation of argillaceous 
earth with organic matter. Carbonate of lime is present to a 
considerable extent in black cotton-soil. In depth this soil 
varies ^eatly ; at Akola it is from 40 to 00 feet deep, but 
/urthor away it thins out to 1 0-20 feet, and after that gets (mite 
shallow. In th(^ rains it becomes (|uite impassable. "It is 
generally supposed to require no uianuro and to be incapable 
of exhaustion. That it has peculiar powers, there is no que^s- 
tion, but that it is so rich in vegetable matter and in nitro- 
genous ingredients Us to be independent of manure, I do not 
think. I have not had the opportunity of studying it 
specially, but I give the following results from an analysis 
of Black cotton-soil by the late Mr. S. A. Hill, and from 
one whkih I made of a specimen of this soil from Akola, in 
Berar . 

TaulS IV. — Organic Sfatter and Nitrc^en in Black Cotton-soil. 



I. 

Black CJotton-wdl 
from North-West 
ProvincHifl, 
near the Jumna. 

S. Ai Hill.) 

11. 

Black Cotton-Hoil 
from Akola, 

TtoTAT 

(J A. Voclcker.) 

IIP 

Soil (dried at 212® F.) contained 

. Organic matter and combined 
water - - • - - 

Per Cent, 

4*96 

Per Cent, 

3-83 

lytrogen ----- 

•034 

*0881 


amoimts of nitrogen are very low, and though theve is 
moira organic matter than in the soils tabulated in paragraph 
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Soil. 


4 anil 5. Sand 
and Clay. 


58, yet the quantities are not really large. Support is g^yen 
to my belief as to the condition of this soil, by tne ifscreasing 
practice, among the better cultivators, of manuring it. It 
was stated in Settlement Reports of the NerbuddaValley some 
25 years ago, that it was not the custom to use manure, but 
now in Saugor and Damoh it is by no means uncommon to 
find manure used, and the people all say that they want more. 

62 . From the organic portion of the soil we may now pass 
to the principal inorganic or mineral ingredients, ^viz., sand, 
clay, and carbonate of lime. According as the sand or the 
clay (which is, chemically, a silicate of alumina^ predominate, 
so we find differences in the water-retaining powers of soil^, 
for sand has the least, and elay^ the most, power holding 
water. This is well illustraWh in the alluvial deposits 
brought down by rivers and streams, and which form Jhe 
vast Indo-Qangetic plain. These are composed o( alternating 
layers of sand and clay, and as the transported materials, 
whether the heavier sand or the lighter clay, ha^e been 
deposited on any spot to form there the surface soil, so may 
variations be found in the soiFs water-holding capability. In 
parts, such as the sandy desert plains of the Western Punjab 
and Rdjputana, the surface soil is principally sand,* owing to 
its deposit there, while the finer and lighter clay has been 
carried on farther. Such soil, in the absence of water, is little 
more than desert land. In other parts, clay may predominate 
and water be better retained.'*^ On the other hand, capillary 
att^raction, or the force by which water is brought up from 
the subsoil to the surface during dry weather, is more active 
in clays than in coarse stods, and evaporation is more rapid 
from a consolidated surface than from an open and well-tilled 
one. So it is that the incrustations of soda salts known as reh 
{see footnote, page 87) are found on the clayey rather than 
on the sandy lands. Again, a sandy soil is a better conductor 
of heat than a clayey one, and, being thus more rapidly warmed 
or cooled than a clay, is not so likely as the latter to become 
“ baked.” ^ 

To show the variations that occur between soih even at 
no great distance apart, 1 give the fdllowing results froiA 
mechanical analyses by Professor Kinch, of Cirenqester, of 
soils from Dumraon, Arrah, and Siriplir, in Behar, sent to him 
by Mr. D. B. Allen 


Tadlk y.-^Sand and Clay in Indian Soils. 



I. 

Dnmrson Farm 
Soil. 

It 

Soil from' Amh. ^ 

III. 

Soli fh>m Sh^pur. 

■ tf 

Soil (drictl at S 1 S<=>^.) contained 

iVr Oeni, 


/Vr'Ctot/, 

Coarse sand ----- 

103 

gs-g ^ 

• ^ . 

Fine sand ------ 

8-0 

SPO 

■ ’ 

Clay, dec. ----- - 

81-7 

39.4 

si-Q 


• 


, 0 ' 


«The alluvial phtlna of India mav be said to contain four ^pes of boA: (1) heavy loam of 
BeMal. where clay predominatea ; <9) heavy loam with clay a;iid some sand ; thle is fonad in the 
inundated land of Kortliem India, and the eoll Ttaalae in blode; <3). light loeia of Bito and 
parte of the F\injab ; here the clods fall to pieces; (4) very light lonfn and sand of some parte of 
the North-West and the Punjab. 
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68 . 'iQie remaining principal ingredient of soil is carbonate 
of lime. Reference has already been made to the peculiar 
concretionary form of limestone known as kankar, which 
occurs largely in India. These lumps are found near the 
sVrface, and are, doubtless, the result of the evaporation of 
watei*. containing in solution lime which has been obtained 
by the decomposition of the mineral portions of the soil. 
Now> lime works beneficially in many ways ; it not only acts 
itself as plant food, but it makes clay land permeable to 
moisture, and enables it to absorb potash, ammonia, and other 
salts, whilst, tiot least of all« its presence is required in the 
process of nitrification, by which means nitrogenous matters 
m the s^il &e made availabje for the plant’s use. 

• Speaking generally, lime^is more plentifully distributed in 
^lydian soils than in English ; that is, <leficiencies of it «gi*e not 
*so frequently met with. A notable exception, however, which 
I htfve found, is in the laterite soil of parts of Southern India, 
such a9 the coffee-growing districts of Coorg and Mysore, and 
the tea plantations in the Neilgherries, whore, I have reason 
to believe, a more abundant supply of lime would be decidedly 
beneficial.* 

The following analyses exemplify these points : — 


Table VL— ^Limo in Indian Soils. 



The ^mounts of lime in Nos. L-VIL, inclusive, are more 
than in most cultivated English soils ; but in Nos. VIII.— X. a 
marked difference is apparent. Of the majority of Indian 
soils it may, however, be said that they contain a sufficiency 
of lime. 

64 . Having taTcen now the principal iqgredients of soils, we 
may pass on to those soil-constituents which, while found in 
lesser amount, are, nevertheless, those which exercise a great 
influence on the productive power of soils. Of these the 
principal are phosphoric acid, potash, and soda, and they are 
the tOply ones that need be dwelt upon separately. Other 

* • For fall anftlyMi«ar Appendix A. 

¥ Vorfidl mnalyiM Appendix B. TUeMSoUe hod been caltii^atedibr 80 jeani prerioniily, anfonlv 
* ' lUMi bonee in enMll^uMitity eappUed to them. 
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constituents such as iron, alumina, magnesia, &;c., which are 
found in soils and which enter into the composition of 'plants^ 
do not call for special reference. Iron is a widely-distributed 
element in soils, and occurs largely in the laterite soils of 
South-western India, notably in the coffee-soils of Coorg anff 
Mysore. This laterite is a porous argillaceous rock, impTeg*> 
nated with iron peroxide (hydrated), of which it may contain 
25 to 35 per cent. Alumina enters into the composition of all 
clays, but magnesia, so far as I know, acquires n(f special 
importance in Indian agriculture. Magnesia appears to exist 
in sufficient abundance throughout, and more plentifully than 
in English soils. 

6ff. Phosphoric acid I belie ve^ to bo more abuffdantly 
distributed in Indian than in most Eilglish soils. There are but ■ 
few analyses to refer to, in consequence of the absence of any » 
investigation in India from the standpoint of agrictiltqral 
chemistry, but what analyses there are seem to sho^ that 
there is, happily, not that pressing need for the additional use 
of phosphatic, and I may add for mineral manurial elements 
generally, that there is in England. In the latter cQUntry, if 
a soil contained 0*12 or 0*13 parts of phosphoric acid in 100 
parts of the dried soil, this would be reckoned a good average 
amount, and 0*17 per cent, would be decidedly above the 
average. From analyses of Indian soils I quote the following 
results, giving, for convenience, the determinations of. potash 
in the respective soils at the same time : — 


TablkVII.— P hosphoric Acid and Potash in Indian Soils. 
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Although variationo are shown in these results as regards 
the phosphoric acid present, in no case are there the marked 
deficiencies frequently met with in England, and, taking the 
four first-named soils as representative of a great tract of 
wheat-growing land, I should consider' them especially well 
supplied with phosphates. This may possibly have ^ome 


• for fall iui«lyM8 «e» AppeoiUz A. ' 
t tor full analyses ms B. 
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bearing oa the question of the utilisation of bones in India a» Tb«nti«i»tiondf 
ajiainst their export. If a soil show uu deficiency of, ••“««««?• 
phosphates, there may lie in this the explanation of the fact 
that bones have not as yet been clearly proved to be beneficial 
Oif necessary to a number of Indian soils. 

On.the other hand, the somewhat lower amount of phos- 
phoric acid found in the latorite soils of Mysore, together 
with the greater demands of the coflee plant upon the mineral 
ingredients of the soil, may be the reason that bones are in 
these parts used extensively by the planters, and are 
considered necessary. The benefit of their application may 
•lie also in the fact that they supply lime and nitrogen as well 
as phosj^huAc acid. 

• 66 . Potash, like pliospljofic acid, is a very important plant n. Poushtu 
^fqod. It appears to be well distributed, and its additional 
supply to Ije only exceptionally calletl for in Indian soils. For 
growing ordinary farm crops in England 0:25 per cent, of 
potash^iii a soil would be reckoned a fair amount, but, as will 
be seen from the table given in the last paragraph, Indian soils 
may contain considerably more. Only in the coffee-soils, 

Nos. VIII*.~X., do we find what may be termed a deficiency. 

In many parts of India, and notably in Behar, Nitre 
(nitrate of potash) is found impregnating the earth, especially 
on spots where habitations have stood before. The earth is 
lixiviated with water and the nitre is extracted in an impure 
state, after which it is purified by boiling down the solution 
and crystallising out the nitre. 

67 . Soda, when potash is also present, can' hardly bo 
regarded as hn essential constituent of plant life, and in India 
there is no lack o'f it. Indeed, the existence of soda salts in 
large quantity in the soil of some pai*ts of India gives rise to 
an exceptional feature in the agriculture bf the country. The 
selective power of plants for food is well known, and their 
preference for potash-containing rather than for soda-con- 
taining ^alts has been well established. But in some parts of 
India, soda salts arc present in the soil to such quantity as to 
positively^estroy vegetation. The salts are brought up from 
the subsoil by the combined action of water and the sun's heat, 
and then crystallise out on the surface, forming a kind of 
snow ” which is terined “ rcA,”* and the land thus affected is 
known as “ usar land. The composition of reh is not uniform ; 
most generally carbonate of soda is the prevailing ingredient, 
at other times sulphate of soda, but both occur together, and 
associated with them in more or less quantity are common 
salt and salts of rnapiosia and lime. Of the origin of these 
salts there is no positive certainty, but they are most probably 
the salts which are dissolved out on the gradual decomposition 
of igneous rocks, and are subsequently deposited when the 
water which holds them in solution evaporates. That they 
may te afterwards brought to the surface, depends on two 
conditions being present— first, water to percolate down to 


• See footnotes, 97. 
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the subsoil and to re-dissolve the salts ; secondly^ a strong 
evaporative force, such as the sun’s heat, to draw them up 
and then crystallise them out upon the surface. I am unable 
to say cither what amount of salt is met with inVany 
particular soil, or what quantity is found in practice to be 
injurious, nor yet, again, whether the carbonate and the 
sulphate of soda are equally injurious to vegetation, for, 
A^ricniturai sttange as it may seem to English men of science, the whole 

chemik'lM of the enquiries that have been conducted in India on the 

question have been carried out without associating 
with them any agricultural or even general che^pist. 1 have 
little hesitation in saying that, owing to this want, much- 
information that might have been gained, and which would 
have aided the enquiry greatly, hifi? been lost, and that specu- 
lation and guess-work have been inllulged in where it would 
have Ifeen possible, had an agricultural chemist been at work ^ 
on the subject, to have obtained certain knowledge! 

The question of how to deal with usar land, with a view to 
its reclamation, will be dealt with later on (see paragraph 73 
of this chapter). It will suffice to say here that deficiency of 
soda is not met with in Indian soils, so far as I know, but 
there are, on the contrary, many instances of its presence in 
excessive and injurious quantity. 


Iinprov|^ent of 68L The improvement of the soil in respect of any 
deficiency in the constituents named in paragraphs 68-67, 
•wppiy. must be effected by manuring. The consideration of this 

subject, and of the means available in India, will come 
more appropriately under Chapter VII. (Manure) than here. 
It is evident, however, that the increase of the manure supply 
for the purpose of enriching the soil is an important factor 
in the improvement* of Indian Agriculttire. To anticipate 
my conclusions, I would say that here again, as with the 
supply of water to dry tracts, the work will have to be ini- 
tiated by Government; while, for the purpose of knowing what 
GovernincHit. supplies are available, and what remedies can be Effected, 
there is need of careful and scientific inquiry. 


Theiranrovo. 69. I pass ou now to the secoud of the two heads given in 
uSkingbSSi'St paragraph 48, under which agricultural improvement may 
forcuitiTutioii. place, viz., the reclamation of land,* or the rendering fit 

for cultivation land which is now considered unculturable. 
Under this head are reckoned ravine and similar waste land, 
land infested with leans grass (Saccharum' spontaneum) and 
other weeds, and, lastly, saline or usar land. 


Reolatnatlou of 70. Reclamation of ravine land may take place in two 
nTtiwtaid. different ways — either by covering it with trees, shrubs, and 

* grass, or by making the land itself fit to boar crops. The 

consideration of the Drat part of this snlgeet will.come more 
appropriately in Chapter Ylll. (Wood), when dealing with the 
question of wood supply ; bxit it may be incidentally remark^ 
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that ths growth of trees andgrass implies an iiuproveuieiit of the 
soil itself, in that it becomes enriched by the accumulation of 
vegetable matter or humus derived from the decaying of the 
leaves that fall upon its surface, as also from the herbage 
*that grows on it, and which graclually dies down. It is not 
often that land cut up by ravines can be levelled, and the 
whole area be thus turned into a culturablc space, but much 
can be done to localise the effects of the floods that wash 
down ahd sweep before them the fine topsoil. In many 
cases these fioods can be prevented from spreading their 
destructive influence further, and from injuring the lands that 
^ lie beyond them. The w'ork of actually levelling ravines is too 
great and ?oo expensive a one to contemplate, save in ex- 
ceptional circumstances. • flerc and there an individual pro- 
prietor, having a large holding and also capital, may dc^ it, and 
* Govemmejat may also initiate it as a means of protection, or 
as ** famine work,” but it cannot be looked on as remunerative. 
Muchf however, may be done by throwing embankments 
across the nullahs or channels made by ravine streanis, 
and thus holding up the water and preventing the continual 
washing iBiway of the surface soil. 1 give instances of what 
has been already done in this direction. 


Captaiu Chapman, on hw estate at BAti in Oudh, has earned out “S, 
embankment of land on a largo scale. He has thrown masonry dams or • 

hundu across 13 channels (uuilah») which had been cut by the ram water pour- 
ing down off the higher land, and he now uses the reiwrvoirs thus maile by 
the collected water for irngatioii pur|>ose8. Captain Chapman has also 
reclaimed aonio of the rarine land by terracing it. • 

At near Jhauei (N. W. P.). an experiment was begun iji 1H88 by Kxi>eriniciit» »t 

the then Oommissioner, Mr. O. Ward, to »eo whether the Uonmlatione of 
the hilly country around could bo stopped by making embankments which 
would hold up the rush of water iii the luiiiy season, and prevent it from 
washing the ^soil away. It was thought tljat fertilising dopewnts of 
silt might bo formed near the embankments, and that, as- the water 
soaked into the ground, land might be left which ^ would bo reamly 
cnlt»rablo: while, if the water did not disappear, it would serve tor 
irrigation use. The soil ie thin, with rock underlying it, and wells are 
very diiilcalt to construct. There is evidence that, m former days, when 
the country around was richer, the Natives used to throw up similar 
embaukme»ts, and that the largo proprietors used to construct toms to 
hold up the water ; ‘bat these have now been let fall into disrepair. 

Mr. Ward in 1888 began to throw up a seriea of embankments or lmd» 
of eartli, aid at present 30 such have been made ; the slopes have been 
sown with' babid l Acacia arabioa), and grass is covering the sidw. As yet, 
owing to deficient rainfall, not enough water has collected to to used for 
irrigtoion, nor have the tods been cultivated, but the teees have j^wn 
toiriy, and the grassea are improving, dub grass (Cpw/im Itoctylon) 
haviii spread cowderably. It is said that the Station of Jhansi la 

cooler since ttese worits have been made. .... . ,, ... 


kvelled it, and then let it out to cnltivators. It is now ranted at 

(N W.P.b although the ravine land therd isoonvertod RoaUunutiasM 
in^%el ^Mer ” yef, where the nivinea h^ town to the K**-*!. 

river (thn Jumna), cultivation is cr^ad out <m ev« 5 rbit of tod ftat 
otora itself, and crops are groan partly on the soil wtohad town from the 
higher ground, partly on the silt washed up by the nver. If in such 
^ D 3 
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places the first rush of water that takes place during the rains Wfi^e stopjped 
by embankments, then the good soil might be collected instead of being 
washed away into the river, and not only would more soil be available for 
cultivation, but the water might b.^ held up for irrigating the land. Baviim 
such as those at Etawah extend all along both banks of the Jumna ,^i^d 
Ganges rivers. 

71. There may be other waste land besides usar and ravine 
land which is capable of reclamation. 

1 saw with great interest at Bfiti (Oudji) the 7,000 biffhaa ihigha s= 
I acre) of land which Captain Chapman had, with extraorainary energy, 
reclaimed. Formerly it was one vast lake into which the Ganges, when in 
flood, poured each year. What Captain Chapman did ^as, to shut out 
the Ganges entirely by constructing a massive embankment or buna 
7 miles long, and he then proceeded to pump the water'^back into the 
river. This work, begun in 1873-4, is^'now nearly complete, and wl|iat 
before was a lake is now culturable land thrown into the property. With 
the help of steam ploughs and pumping enmnes the land has been tilKid; 
drained, and also irrigated, and the soil, being naturally T^ery rich, can 
grow splendid crops without any manure. ^ 

At M&him (Thrnia, Bombay) a good deal of land near the sea abas been 
reclaimed by embanking it so as to keep out the sea. 

The enormous stretches of choh land in the Punjab, notably near 
Hoshiarpur, present a serious problem in the way of reclamation. Streams 
come rushing down from the hills, bringing at first silt, but sooner or 
later sand. At first tbe action may bo beneficial, as the good soil from 
villages higher up is washed down, but soon the sand comes, and this is 
driven about with the wind, and the good soil is covered and rendered 
unculturablo. The land thus destroyed is called '^choh” land, ^me 
30,0u0 acres of good land have been spoilt in this way, and ren^edies have 
in vain been suggested. The cause assigned is, that the hill sides have 
been over^giazed, and the trees along the banks of the former streams 
have been cut away, so that the soil is not held up, and the streams, no 
longer confined to their course, have spread over the country. The 
apparently most reasonable suggestion made is to close the hill wastes to 
grazing, and to let the sides clothe themselves again with grass, shrubs, and 
trees. There are, however, diflUoulties in tbe way of dealing with the 

chohs under Chapter IIT. of the Indian FordSt Act, the Government 
not caring to risk the responsibility of having to acquire the land (as 
they might be called on to do) some 10 or 12 years hence at fabulomt prices. 

72. The infestation of land with kans grass (Saccfiarum 
spoThtaneum), with hunda (Sacc/iarum ciliare), ahd other 
deep-rooted and fast-spreading weeds, is a matter for which 
tliero. are remedies in deep and continnous cultivation and 
stirring of the soil, also by heavy manuring, and by leaving 
the weeds to rot, as well as by embanking and fiTooding the 
land with water. But, unless these steps be taken in ^nd 
early, the evil may rapidly increase, arid the land be pro- 
nounced unculturablo. Mr. Qollan, the Superintendent of 
the Saharaupur Botanical Gardens^ pointed out to me the 
grass in the Munimpal Gardens, Saharanpur; it is now a 
mass of did) grass {Cynodon Dactylon), but had at first been 
infested with kans. By manuring, the land heavily with 
night’Boil and town refuse the kans . grass bad disappeared 
entirely. Mr. Gollan believes that this can be effected in a 
single season, and he instanced to me, that the same^ thing 
had been done at Wingfield Park, Luoknqw. ^ 

. i have myself seen, in the Central Provinces, land that„ was 
within (juite recent times under cultivation, but which has 
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been' abandoned qn account of the kans grass. I learnt that 
the retft had been remitted on this account, but I could not 
help thinking that had the vaiyats been obliged to cultivate 
their fields diligently, as they would liave been, for example, 
« the congested districts of the North-West Provinces, the 
grass would soon have been eradicated. A North-West 
fmyat would have quickly been down on hands and knees 
and never have let the weed get the mastery. Hero, on the 
contrary, amid easier surroundings, not only was the cultiva- 
tion less careful, but as each field was in turn abandoned the 
weed spread^ and its* seed was carried on to the neighbouring 
plots, while the tenant who should have eradicated it at the 
beginning, « reioiced in the remittance of his rent. It may 
seem a hard thing to say, but I fully think that, in cases such 
as this, the improvemeflt of the soil will be mainly effected 
by the pressure of circumstances necessitating a better and 
more careful cultivation. 

In jbhe Madras Presidency I saw a quantity of land near 
Bellary infeste<l with the weed kunda (Saccharum ciliare), as 
also near Oadag, and along the Kistna river. The cultivators 
dig up the weed by hand labour, collect it in heaps and burn it. 

73 . Of a different nature to the foregoing is the improvement 
of saline land or usar, a subject on which much good work, 
energy^ and ability have been expen<led by the Government, 
and mainly by the Agricultural and the Irrigation Depart- 
ments of tne North-West Provinces. 

Usar land, as explained in paragraph G7, is land wh*ich is 
impregnated with soda salts to such an extent as to make 
it unfit for growing crops. A white snow,” which is 
made up of these soda salts and i>s termed reh, spreads 
over the surface of the ground, and culiivation is impossible. 
Enormous areas, especially in the plains of Nortliern India, 
ara thus affected, and in the North-West Provinces alone 
there are between four and five thousanrl square miles of 
near land. In the Deccan and in the Southern Mahratta 
country, too, are similar large tracts. A strange feature is, 
that, scattered amidst the barren parts are patches here and 
there where cultivation, and ‘that, too, of a high order, is 
carried on. Such crops as opium, sugar-cane, wheat, castor-oil 
plant, and cotton, all of which require a good soil and high 
cultivation, may be seen on these fertile spots, standing out like 
oases in the salt-covered desert all around them. How this has 
come about, whence the salts are derived, whether they are 
spreading in extent or not, how they* may be checked, and 
how the land may be reclaimed, are questions which have led to 
many long enquiries and experiments to which I must here 
refer. , Already in 1874 the Irrigation Department of the 
N. W. P. set about trying to reclaim near, and in 1877 a “ Reh*’ 
Coifmiittee was appointed to investigate the subject, and to 
determine* the lin^s of future cng[uiry. Subsequently, experi- 
ments were commenced at Av/a m 1879, at Cawnpore in«1882, 
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and at Aligarh in 1886. Most of theso being stiU in progress, 
I was enabled to visit them and see what bad been doiie. 
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74 . Naturally, the first question for the “ Beh ” Committee 
was, to say what reh was, and whence it came. Its com-? 
position, as explained in paragraph 67, is variable, but soda 
salts are always the main ingredients, the carbonate of soda 
preponderating generally, at other times the sulphate of soda; 
common salt and salts of magnesia and lime occur likewise. 
What accounts for the preponderance of one salt" or the 
other on any particular area has not yet been shown. 
Different views have been propounded as to how the soda 
salts originated. 

Professor Medlicott, who was a zeomber of the " Beh ” Com- 
mittee, held that reh was the result ^f the decomposition, by 
air and water, of rock minerals found in the soil, and that 
they were those parts unassimilated by vegetation, and which 
were not removed by rain water. He was, further, of opinion 
that the upper layers of the soil were originally quite free 
from salt, but that consequent upon the destruction of forests 
and the extreme climatic conditions that followed, aided by 
the introduction of canal irrigation, the salt was first dissolved 
and then brought to the surface. Professor Medlicott, relying 
upon one or two analyses made at his instigation, regarded the 
canals themselves as bringing a considerable amount of salt, 
and expressed himself strongly to the effect that whejRe canal 
irrigation came, there must, in a few generations, be complete 
destruction by reh. In his view, reh, accordingly, was saline 
subsoil water. 

Other opinions found expression in the “Beh " Committee, 
Sir Edward Buck attributing the appearance of reh to the 
presence of a series of depressions, the saU from the higher 
parts getting washed Into the depressions by the first shower 
of rain ; thus the higher portions might become culturable, 
and the depressions infertile, owing to tlie reh. 

Finally, the Committee came to the general conclusiojis that 
reh was the result of evaporation in a dry climate ; that it 
would make its appearance if the water-level were raised ; 
that it spread to a limited extent by surf^e washing ; that 
its occurrence was concurrent with that of an impermeable 
surface ; and that canal water did not itself bring the salt to 
the land. 

Beviewinp; the facts brought out, it appears to me that there . 
is not sufficient evidence for believing that the canal water 
actually brings the salt to the land. The analytical evidence 
on which the assertion is based is neither strong nor con- 
sistent ; the amount of solid residue per gallon in some of the 
analyses of water quoted is about 28 grains, a by no means 
large amount, while in others it is given as only 11 or 12 grains 
per gallon. Analyses made by myself of canal water froiq^ the 
Cawnpore branch of the Ganges Canal gave only 1 Engrains per 
gallon of solid residue, containing less thatf 2} grains of soda 
saltsf while that of water from an adjoining well showed 72 
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grams galloD of solid residue and 40 grains of soda salts. One 
would expect the well water to cause an efflorescence of soda 
salts rather than the canal water, hut this was not the case. 
Again, if canal water were the real source, it would not, to 
my mind, explain the fact that the composition of Teh varies 
o muph, nor why the canal should in one part give rise to 
cdTbonate of ^ soda, and in another to suljifhate of soda princi- 
pal^. Nor, if the origin be saline subsoil water, is it altogether 
made clear to me why reh should occur here and there, with 
culturable patches between. I am much more disposed to con- 
sider the rea iqthe light of local deposits, derived undoubtedly 
from the decomposition of the mineral ingredients of the soil, 
but colIecte<t probably in d^ressions below the surface, and 
le:(t as a deposit, just in tjicf same way as a bed of phosphate 
of lime or similar mineral <leposit is formed, or as a Ixsd of 
[f)B.fid, of gravel, or of clay, is found. So long as the surface was 
covered with trees and vegetation there would be less capil- 
lary attraction, but with the denudation that ensued would 
come the “ baking ” of the surface ; where this surface was clay, 
capillary action would be much increased. Without moisture, 
however, the salts might remain harmlessly below : but if we 
now imagine canal irrigation to bo introduceil, there would 
be present the two forces requisite to bring the reh to the 
surface, viz., the water to dissolve the salt, and then a strong 
evaporating force, such as the sun, to beat down on the bare 
unprotected ground, and to draw the salt-liolding water up, 
this action being aided by the capillarity of the clay topi^oil. 
This appears to me to account for what has been often observed, 
viz., that reh occurs in impermeable cla^ soils, and but very 
seldom on sandy soils. I incline, thert*fore, to the belief that 
where, amidst itsar, culturable spots are found, it is either 
because these are spcTts where there is ncr reh underlying, or 
because, on account of the occurrence of a sandy rather than 
a cl^ey topsoil, capillary action is not so strong at that 
particular place. The same result of reducing capillarity 
would be effected by cultivation, by manuring, or by the 
growth of trees, shrubs, or grass. The fact that such measures 
as the abo'^ have proved the best in the endeavour to reclaim 
uaar land gives considerable reason for believing that their 
removal lias conduced to its existence. 

The variableness, not alone of composition, but of the ejiteni 
of the action of reh^ is another reason for considering its occur- 
rence as local, and not as coincident with the distribution of 
canal water. There is what is called “ very bad” vmr\ there 
is also other which, though salty, may be fairly easily re- 
claimed, and these are often found in close proximity to one 
another. How could this be unless the deposits were local, 
i. e., unless there were more salt in some spots than in others ? 
Nor would it be consistent altogether with a theory that 
attributes its occurrence solely to the incoming of the canal 
water. Canrfl water, I have no doubt, supplies one factor 
nece$sary to bring reh from below to the surface, but I do nbt 
at all think that it directly brings the reh. 
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SSESJStaS’rf* W* Passing next to the ex^riments made for th^e ptirjiOse 
«««■• of reclaiming usar, 1 must briefly note these. ' ' 

Experiments of Th© Irrigation Department of the N. W. P. began in 1874 bt takiijt^ up 
uSrtnwnt areas in the Aligarh and in the Btawah districts; At Aligarh ther© are 
N.w.p., ttt now three areas treated as. plantations. The best result was attained* by 

digging holes, 4 feet deep, filling them with canal silt', and then'plantilig 
Btawaii. (Acacia arahim) in them. Canal water is available for Watering 

the trees, and, on the war land between, dab grass {Emgrostis cymturoidti) 
is sown. The grass grows plentifully, but there is no sale for it, and the 
trees grow well enough till they come to a height of about 20 feet. 7%an 
they seem to reach a subsoil of kankar (concretionary limestone) and die. 

At Btawah there are also three areas, and here the mast successful plan 
has been to embank land and to run canal water and silt oyer it for about 
four months. These areas may now be described as reclaimed, ^ they 
have been let out for cultivation. Still, it is held that the capitalised 
value of the improved land has not covered the expenditure. 

ExperimintH of In 4879 experiments were begun at Awa by the Agricultural Departipent 

uarSrSnt tree-planting was not tried, but only simple encloshre 

N.^p. ' and exclusion of grazing. Although the experiments oame*to a premature 

1 . At Awa. end, owing to the Awa Estate falling out of Government l^ds^ they 

amply proved that by simple enclosure a plentiful supply or kdr usara 
grass (Sj)oroholu)t palli^us) could b© obtained on the very worst asar, even 
that covered by efflorescence. This means, in brief, that, if. cattle be 
kept off and be not allowed to nibble away every blade>of grass as it 
appears, the worst umr will rapidly clothe itself with grass of a kind, 
l^e difficulty is then what to do with the grass. 

8. At Jiihi. Following on these lines, the Anicultural Department started fresh 

experiments in 1882 at J uhi, and also at Amramau, near Gawnpore. At 
the former, simple enclosure was adopted for the preservation and 
extension of the natural grasses, and, on elevated spots, f ueh and fodder 
trees were planted. The grasses htave decidedly improved, and ; the 
success of the trees has been fair. Since 1888 Mr. Duthie has had selected 
spots under his observation, to see what changes take place in the herbage. 
The better grasses, such as jaiteim {Audropogon annulatiis\ musd {Imtema 
laxum)^ and anjan {Pennisetum caichrt.ides)^ are gradually replacing the 
original war grass {Tetrapogon tetrafUachyk), At the time of my visit 
(January 1890) there was a most marked difference between the enclosed 
land and that outside the boundary, the grass standing knee-deep within 
it, whereas the other was nearly bare, and mostly covered with reh. Here, 
too. it seems, however, doubtful if a fair interest on the capital expended 
will be yielded. 

3. At Amramau. At Amraiiiau the experiment was commenced on a commercial basis. 

Mir Muhammad Husain, the Assistant Director of Agriculture, N.W. P. 
and Oudh, induced the Government in 1882 to purchase 5^ acres of tfsar 
land at B. 1 per acre. This he enclosed for two to three years, then put 
dairy cattle and sheep on to eat the grass, and sold the milk off thS farm. 
Next, he embanked fields before the rains came, and. so held Up the water 
in them ; when it had soaked in, he ploughed and manured the land 
with the dung of his cattle and sheep, an'd then sowed rice. If the rice 
took, a winter crop followed, and this was the test of reclamation. * In 
this way one-half of the farm has already been reclaimed and let at 
Rs. 8 per acre. The total cost of reclamation l^as been Bs. 2,000, and 
this sum Mr. Holderue^s, the Director of Agriculture, estimates wiU just be 
cleared. A pleasing feature is that landlords izemindam) around aro be- 

S inning to try the experiment themselves. Immense credit is due to 
[ir Muhammad Husain for the way in which he devised and also carried 
oat tnis experiment, certainly the most hopeful of any yet attempted in 
the reclamation of ttsar. 

4. At AUgHrti. Meantime, in 1885, further experiments on a largd scale were initiated 
at Gursikran and Ohherat, near Aligarh At &e former them are 
718 acres, and these are treated like the Juhi enclosure, cattle bein^ kept 
bff, and the grasses being, left to themselves- Mr. Duthie now has these 
also nnder observation. Kar umra (Sj)o^bolub jpediidus),!^.. the 
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ofEected by a Bmall ditch and mound only, but it is 
? marked difference between the bare phun outside 
endosed part, in which latter the grass grows thickly. The better 
however, axe only very slowly replacing the usar grasses. In the 
Lhustyloii) begins to come. 

One-half is left to itself, like Juhi, 
S/ • grassy are decidedly taking the place of the asar grass 

Cnere C^ons tetraai^'Affs is the chief amr grass), ti^b, Mby atijany tnuaeJ, and 
gan^ ^Jlnari^pogon lamger) being now prominent. Grass came well the 
nrst after enclosure was begun, and now there are but few 

Dara patclfbs left. No manure or irrigation is used. The grass is allowed 
^ j® down, and the soil seems to get coated with a covering of vegetable 
mould, on whicl^ubsequently a better kind of grass appears. I had noticed 
ut Juhi, and more particuhirly that there were numerous ant- 
mils inside the enclosure, but none outside. On these hills were gathered 
the glumes of the grasses, doubt^pss adding more vegetable matter to the 
sml, as weU as loosening it. Op comparison of^ notes that had been taken, 
these ant-hills were found to have moved onwards over the foi'morly un- 
eoccupied space ; the ground was in consequence raised whore they were, 
and ^n those elevations the grass grew in clumps. Sir Kdward Buck is of 
opinion that, by the raising of these mounds, the first flow of water in the 
rains fl<^s off them and runs into the lower land, taking the salt with it 
and forming there a strong^ saline solution which destroys vegetation. 
Sir Edward thinks that if this first flow could be prevented from spread- 
ing over thp surface, or be run into catchment holes or channels, it would 
do^ ho further harm. However this may be, I believe that it is from these 
raised spots that vegetation begins to spread^ and that the increase of 
vegetable matter on the surface soil is a sign of improvement. I quite 
agree aUo with Sir Edward Buck th^t a cerkiin amount of damage, at 
least, is done by the surface flow of a saline solution, and that it would, in 
many cases, be lessoned by the raising of a small mound or embankment. 
On one part of Chherat the experiment lias been tried of scraping off the 
efflorescence as it forms, but this has not been successful, nor has jnuch 
success as yet attended the efforts to grow the salt-bush (d rtrijdex nummu- 
Zana), date'‘palm, or other salt-loving plants, in the hope of extracting the 
salt from the soil. But one-half of Chnerat has been more recently 
worked on the lines of Amramau, and diffei'ciit methods of reclamation 
hdye been tried. Thus, ^35 acres, on which the salt was two to three inches 
thick, were surrounded with an embankment, and* the rain water was thus 
kept in to the depth of three feet. Subsequently the hiud was ploughed 
to loosen it, and when 1 saw the place the grasses were being foa off 
by cSttlo. It was noticeable that the xinar grass was nearly all gone. 
Mir Muhammad Husain liad observed that it rotted away in tlio stagnant 
p^cea, and this led him to try flooding the land. Here, anyhow, it 
disappeared, and the first grass to take its place was uarri {JJiplavhne. 

; tkisf starting f cem a point a little raised above the rest, spread its 
runners in every direction, looking just like a catherine-wheel ; the runners 
in turn aooted themselves in the soil and became fresh centres. After 
seeing this, I could well understand that simple enclosure could enable the 
grass to establish itself and to cover the siu’facc, whereas, if grazing were 
permitted, the young shoots would be at once nibbled off, and never be 
allowed to spread. Af>Jany duby and dub also in turn appeared. Yet 
anothi^r portion has been- flooded from the csinal, and the water hold up 
by embankment ; reclamation has gone so far that some of the laud has 
been let out to cultivators, and X saw wheat cco]^ growing on it here and 
there.- Enquiring of a,raigat which land he would like to have if more 
.could be let to him, he said that what he liked was the black ^ soil, 
fdoubtless that which had the vegetable crust to which 1 have referred), 
1 then asked him to indicate what part of that now growing grass could 
be cultivated and what not. He darted off at once to where dikb grass was, 
and ssid that was what he would like to have, but not that which had the 
tfsce* 67®^ ^ 

' Another plan of reclamation tried has been that of manuring 
heavily with night-soil. 
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At Naraianpur, neaf Cawnpore, Mir Muhammad Hutuun took;q^ 10 acrefl 
of umr land four years ago, and trenched night«4M)il in it before the raina. 
Mounda were put round, and the rain water held up. After 10 monthe the 
land was let to a cultivator for its. 20, and Bs. 40 was offered if a leiwe for 
six years were granted. Here canal water was available. Of this ]|ipd 
there were 800 acres in the neighbourhood. 

Again, at Dora Ismail Khan it was found that the “Ottle^” plan 
(digging out the soil to a depth of about 18 inches, spreading night-soil in 
the pit 9 inches thick, then sifting the earth back and leyelHug the whole, 
subsequently watering it) got rid of the katar or saline efflorescence. 

Lastly, I have to instance other attempts to deal with 
U8ar land by growing trees upon it. In the gases given so 
far the success has not been a marked one, though it been 
shown that they will grow, as also grass in abundance, if 
enclosure be resorted to. * ^ 

In the Kapurthala State there are 9,000 acres of land in Phagwara ta&sil 
which have been taken up by the Administration. Of this, 7,660 acres are 
HO much impregnated with kalar, or soda salts, that they are not for 
cultivation. Nevertheless it has been found that the dhak tree fr<m» 

//oA^/Vflnurishes on this soil, and 40,000 maunds of fuel (maund ?= 28 lbs. 
here) are supplied from one plantation annually. Every 10 years the 
whole is cut over once, and the Halp proceeds and grazing fees amount to 
Bh. 9,000 per annum, while the yearly expenditure by the State is -only 
Bh. 540. There is this ad vantage witli dhiky that cattle, sheep, and goats will 
not touch it, and so grazing does no injury. 1 notice that the dhtik tree 
has been but little tried in other experiments ; it should, I think, be mure 
extensively grown on nmr land, and there seems to be no reason why the 
Kapurthala phin should not succeed elsewhere. 

76. To suiiimariso the experimental work done on the 
reclamation of umr. It seomR thoroughly established. Firstly, 
that by simple enclosure and exclusion of grazing, grass 
(probably nmv grass only at first) will establish itself, and 
cover even the worst places ; that the grasses will slowly 
improve, and trees TOay Ijc fairly successful. Secondly, that 
by covering unur land with a thick coating of canal silt, and 
then flooding it (as is done in Egypt), it may also be re- 
claimed. Thirdly, that by enclosure, feeding off the grass, 
embanking the land, allowing the rain water to b^ hmd up 
on it, then ploughing and manuring it, it can be rendered 
cultiirable. Fourthly, that the same mity be don^ by heavy 
manuring with night-soil, where water is procurable. There 
are difficulties to be encountered in every case, such as that of 
disposin:!: of the grass grown; then canal water and canal silt 
are not everywhere available, nor is there sufficient night-soil 
or other manure to warrant the outlay involved in reclaiming. 
But it seems to me that the plan of embankment 'and 
holding the water up, as well as manuring the land with 
stock put on it, is feasible everywhere. Where silt-laden 
canals are at hand, they could be run on to the land, for they 
would be in a silt-laden condition gust at the time of the 
rains, when they are not so much needed for .the irrigation 
of cultivated land. As to the grass difi&culty, this might be 
overcome by making the grass into silage^* The difficulty with 
hs^ making is that the grasses that grow often come during 
the rainy season, when they cannot always be made into h'ay^ 
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but if luajde into silage, simply stored in pits dug in the ground, 
they might afiord abundant succulent fodder for cattle. 
Lastly, where trees are grown, the best plan is to have a i*apid 
succession of quickly-growing trees or scrub, rather than to 
tty and obtain trees of any good size ; thc 5 dh&k tree {Butea 
jTondQsa^y as at Xapurthala, should alst) be much more ex- 
tensively tried. 

have been made in the past that subsoil drain- 
age will be found the only way to cure nsa r, but I can hardly 
look upon this as a practicable remedy in India. 

Taking what I have seen, both of the occurrence of nsar 
liand and the attempts made to reclaim it, I believe it to be 
concurrent With the existence of an impermeable condition of 
the soil, conducing (as ela%dc>es) to increased capillary action; 
an^ that improvement of such soil will bo effected by ally 
iheans which tend to alter this impermeable condition, either 
by f<n'ming a fresh and lighter surface, such as is <lone by the*, 
finely-divided canal silt, or by breaking it up, as is done by 
the growth of grass or trees, or by manuring and ploughing. 
The formation of vegetable matter on the surface is, I believe, 
most important, and the covering of the soil wdth grass tends 
to decrease that baking ** of it which, as we have seen, is 
one of the most powerful agencies at work in causing reh to 
appear. 

A good, deal has been said, notably by Mr. Hohlerness, the 
Director of Agriculture for the North-West Provinces and 
Oudh, as to the result of the o:^criments not having bean a 
finaiicial success on the whole. To my mincl a great dual too 
much has been made of this aspect ; nfit tliat it is not the 
ultimate test "of success, but because it should be remem- 
bered that until thp effort has emerged from the experi- 
mental stage it cannot be fairly put upon its trial. So long 
as experiments are being tried, exi>enditure is made upon a 
great«nany things which have to be abandoned later on ; ex- 
periment ^should be for the purpose of seeing which one of a 
number of different plans that have suggested themselves 
seems to gi'SP ^^roapect of success, but not until this has 

been reached can the system itself be fairly said to be on its 
trial. 11* is a remarkably promising omen that Mr. Husain 
has been able to show, even in the initial stage, such success 
as has been attained at Amramau, and to him very great 
credit is due. 

Not long ago it would have been said that uaar could not 
be reclaimed at all, and to show that , it C 9 .n be is, in itself, a 
moat valuable fact. That it may not at present pay to take 
up usar land and so reclaim it, is a matter affected^ by 
present conditions ; but there mav come, ere long, a demand 
on the aoil, owing to pressure of population and spread of 
cultivation, which may call for even nsar land to be taken 
up, and then at may pay well to reclaim it. ^ The experience 
gathered from past Experiments will then supply the nece^- 
sary-gnide, and a financial success may well result. 
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8oU. 


ReclamaUon of 
waite land must 
be oialnly the 
ivork of Qovern- 
ment. • 


77. The reclamation of land, whether it be ravine land or 
uaar land, must, as indicated in the. foregoing pages, come 
mainly from Government agency. In a few instances the 
native proprietors may follow an example set, but the initiative 
must come from Government, and from Agricultural Depart- 
ments in particular. The improvement of land infested with 
kans grass and other weeds is part of a better and more careful 
cultivation. 


The need for an 

Affiioultuxal 

Ghemlat. 


78, In reference to the reclamation of usar I have expressed 
my surprise at this enquiry having been carried out without 
the help of an Agricultural Chemist. Such a man would havc^ 
been able to render very considerable help, and to have pre- 
vented many mistakes and speculations from being made. To^ 
take swingle instance — when remedial measures were attempted' 
it should certainly have been ascertained (as could have beeif 
done readily by chemical analysis,) what amount of salt •was 
present originally in the soil, and how much salt each remedial 
process had succeeded, in the end, in removing. It is still 
unknown in what quantity the salt exists, and in what amount 
it will be. injurious. Such an example as this constitutes a 
strong claim for having agricultural investigation in India 
carried out with the association of an Agricultural Chemist. 

I do not say that the presence of such a man would, of itself, 
enable the Teh question to be solved, but I am sure it would 
very greatly aid the enquiry, and no such enquiry should be 
carried out without the assistance, of an Agricultural 
Chemist. 
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CONCLUSIONS. 

79 . The differences which are directly traceable to the 
varying nature of soil are, like those resulting from climate, 
not cajpable of elimination either by^the people or by the 
Government ; they can only be modified to a certain extent. 
Any improvement of agriculture in this connection will be 
achieved tfy — 

(1) increasing, in dry tracts, the supply of water and, 

consequently, of moisture to the soil ; 

(2) increasing the manure supply and enriching the 

, , poorer soil ; 

(3) exp^imental enquiry and the scientific study of soils 
^ and their treatment. 

The main work of the above must fall upon Government ; 
for the people will only in a few cases at best follow the 
initiative set, nor indeed will they have the means for so doing. 
The third part, or the introduction of Western Science, must 
also come from Government alone. Of scientific study of soils 
in India there has been almost a total absence in the past, 
and experimental work/ as in the reclamation of war, has 
suffered in consequence. I regard the problem of the possible 
exhaustion of the soil, under a continuation of the present 
system of agriculture, as one which the Government will have 
to meet by devising measures for increasing; the manure supply 
of the country. Good work has been done by the Agricultural 
and Brrigation Departments of the North-West Provinces in 
the ondesfvour to utilise ravine land and to reclaim war land, 
and encourfigement should be given to the continuance of 

this work of enquiry. 

» 

RECOMMENDATIONS. 

80 . 1 recommend : — 

The increftse, Jjy means of Irrigation, of the water supply 
to dry tracts. * 

The increase of the manure supply to the soil. 

The instituting of Enquiry to ascertain where such 
measures are needed and can be carried out. 
con^uation of Experimental Research, aided by 
; Chemical Sdience. 


COKCLUSIOira. 


BxcoioixmM- 

Ttosa 
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CHAPTER VI. 

WATER. 

• 

81. Wateb, in one form or another, is indispensable to agri- 

culture, and in no country does this relation acquire greater' 
significance than in India. So varied, howevef, are the 
climatic conditions met with in different parts, that each must 
be considered by itself before any general con6lusion can be 
arrived at as to the sufficiency of the rainfall or the need oi 
supplementing it. Not only cliinatic but geological features 
also will determine the need and the mode of further supply. 
This ^Supplementing of the natural rainfall may, broadly, be 
called Irrigation. In this sense we may consider India as 
divided into three groat areas : — ^ 

1st. Where irrigation is not needed. 

2nd. Where irrigation is highly desirable, 

8rd. Where irrigation is absolutely necessary. • 

82. The first division comprises districts where there is an 
abundant rainfall ; those are protected thereby from drought 
and famine ; such regions exist over Burmah, Assam, Eastern 
Bengal, along the sul^Himalayan range, and in the* Western 
Qh&ts. In the Central Provinces also, and over a great part 
of Central India, a sufficiency of rainfall is aided by the 
presence of a black soil which retains that water firmly, and 
to which the. supply of irrigation would possibly be even 
harmful. 

The third division comprises the driest tracts of all, the 
regions of lowest rainfall, such as the arid plains of parts of the 
Punjab and Bdjputana, with nearly the whole of Sind. In 
these, while irrigation is an absolute necessity for the carrying 
on of agriculture, yet in respect of being .subject to famine 
they are safer than those of the second division, this latter 
including all those districts where the .rainfall ij^ uncertain 
and variable. The reason of this, as explained in Chapter IV. 
paragraph 34, is, that where rainfall is low the rmyat or 
cultivator will never try to grow a crop unless he -has a 
certainty of water, whereas, in parts to which sometimes rain 
comes in sufficiency and sometimes not» he is tempted to risk 
the growing of a crop, and should the rain IJien fail, the crop 
may be entirely lost# It is these districts of uncertain rainfall 
that are the really precarious ” ones, and here the fear of 
famine is almost ever present. They are the tracts which 
are light-coloured on the Rainfall Map, and they extend over 
a great part of North-West India, R^putana, the Deccan, and 
Madras. It is to providing protection against fanune in 
these precarious tracts that Government^ have devoted such 
constant efibrts, and that so much skill has been exercised by 
the Irrigation Department in particular. 
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88 . It is well now to summarise the main types of water snmmaryof 
supply i5fet with in India, and, after that, to show now irrigation “wtef <^piy ami 
alters in character and how its extension is largely dependent aiSfribntiai. ’ 
upon the physical conditions and geological features of the 
country. 

(ctf) In the first place is the Rainfdl ; abundant reference <«) RtUnfan. 
has been already made to this in Chapter IV. 

(Climate). The dark-coloured parts on the Rainfall 
" Map are those of heavy rain, and are thus naturally 

i )rotected from drought. Under the same heading 
lad been mentioned the water-retaining black 
cotton-soil, where, too, irrigation is not called for. 

This soil covers ^he parts coloured green on the 
Geological Map^ 

The above districts may be considered as " protette*!,*' 
and as not requiring further irrigation. 

C6)^After this we may take those districts which do not 00 inumintion 
require irrigation because they are %nundated by Rtmims. 
rivers, or which, though not inundated, yet derive 
•sufficient nioistiire from rivers in their proximity. 

Instances of the latter have been given in the 
tracts along river beds in the Punjab. Inundated 
tracts are found also in many parts of the Punjab, 
for instance, at Multan, whore the country beside 
the river banks, is often flooded to the extent of six 
or eight iniles. Again, in Gfijrat (Punjab) and other 
tracts along the foot of the hills there are large 
areas which are annually inun<lated by mountain 
streams bringing silt down with them. The rainfall 
is insufficient for the crops, and the spring-level is 
too <lcep for irrigation wells, so the flood waters of 
the torrents that issue from the hills are turned 
out of the beds of the torrents by means of tem- 
porary dams erecte<l in the beds, and are thus poured 
on to the' slope of the country. The latter thus 
acquires sufficient moisture and also a renewal of 
silt more ^han equivalent to a manuring. An in- 
stance of a dry tract such as this is Shahpur, 
between the Indus and the Jhelum. 

(c) Next are the canals : — (O canaiBand 

' ' rJver-olMOnciH. 

These may be classed under three heads : — (1) The 
jier&unial canals from snow-fed rivers, found, 
for instance, in Northern India. (2) Inundation 
canctis, available only while the river is in flood. 

The banks of; the river are above the level of 
the surrounding country and the flood waters are 
carried off f rqfai the river. This is, accordingly, a 
rainy-seasoh Supply only. Such canals are met 
Vith in the Southern Punjab and in Sind. (8) 

Canals or rather channels from rivers that dre 
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not snow-fed. A dam, or anicut” as it^is tech* 
nically known, is thrown across the ,1&ed oi a 
river, and the latter is turned into a lake, from 
which it is led into irrigating canals and distri- 
buting channels. In this way an autumn ahd 
winter supply is obtained. Of this nature are 
the channels off the Qaiiveri, the Oodaveri, and 
the Kistna rivers, in Madras.- 

(d) The^ next system is that of wells, the mos*t widely- 
distributed one, but seen principally in the alluvial 
bolt of the Ganges plain, and notably* in the Doal^ 
(or two - river district, i. e., the country lying 
between the two riversf tho Ganges and the Juiuna)^ 

(^) Then follow the so-callcd “ Panics** principally found 
in Madras, where the ground is rocky and thd^ 
country hilly or undulating. These* are really 
lakes or reservoirs, and are constructed by putting 
dams across depressions or valleys. In them rain 
water is collected for use in the dry season. 
Some are also fed by. jungle streams and rivers 
as' well as by rain water. They occur, further, in 
Rajpufcana and in Central India. 

(/) Lastly come the shallow tanks or ponds which are 
dug in tho earth whenever the soil is of a clayey 
character, and serve to hold tho one year’s supply 
of rain water. These ponds are met wdth in 
Western Bengal, the valley of the Ganges, as also 
in Madras. 

84. On refening to the Geological Map, sufficient reason 
will be found for the occurrence of the particular systems 
in each part, the alluvial soil of tho north (coloured brown 
on tho map) lending itself rather to canals, wells, and shallow 
ponds, and the rocky ground of Madras (coloured red ofi the 
map) to the so-called “ tanks,” as well as to channels, whilst 
the central, or black cotton-soil portion (the part coloured 
green) needs neither particularly. -B?it the variations of 
rainfall, situation, and nature of soil, in different parts call for 
still further consideration. Thus, to take the alluvial'plain of 
the Ganges — in the extreme west the water lies too deep 
down for wells, and this part, including the Punjab genefally, 
is essentially the region for eaniiU ; the central part, the 
North-West Provinces, is the well district _p«r excellence, 
thoiSgh supplemented hero and there by can^s ; then, coming 
to Bengal, — in the western portion are shallow ponds or 
tanka, and mainly where clay covering the soil enables the 
water to be retained, whilst in the eastern portion the rainfall 
itself is enough, and canals would be out of place and even do' 
harm. In Madras the underlying rock, on the contrary^ lends 
itself more naturally to the construction of large reservoirs 
or tanks,” holding more than the one year's rainfall. But 
this is not all, for, as is well illustrated in the North-West 
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Provinces, a cross section may be ilrawn through the Qan- 
getic plai.n, and it will exhibit different features of irrigation 
in each division. Thus, taking such a cross section, we may 
have, first of all, a region like the sub-Hiiualayan range, where 
rbthfall is abundant and no irrigation is called for. Then there 
will ccune one where, with less rainfall, the water lies close below 
the surface, and can be easily obtained from shallow wells of, 
say, 10-210 feet depth. This is the case, for instance, at Bareilly. 
Next may be one where the water lies deeper and is less 
readily^ obtainable, and canals may be called for in adiUtion. 
Such IS foun(btu bo the case in the Doab, wdiero w'olls are 20-30 
feet deep. Lastly, may come a region situatcMl on a central 
elevated ridge of the country whore the wells are too deep to bo 
p];(o£tably worked ; the is often brackish, and canals are 

tly5 only available means of irrigation. This is the case^along 
the Jumna river, the wells being 80 feet deep or more, and 
the Water iJad. 

I hawe set these points out, because without bearing them 
in mind it is not possible to undevstaml the considerations 
that have to be taken into account in providing for the irriga- 
Won of any tract, nor yet to grasp the point of what I wish 
■particularly to imphiss, viz., the necessity of careful on(|uiry 
into the agricultural requirements 'of eacli separate district 
and the best way of supplying those. 

iTs- 

85. Brforo dealing with particular points connected with 
each class of irrigation, in the endeavour to show where 
improvement may possibly be elle<!:ted, I wdsh to qualify*' any 
suggestion I may make, by saying, at the outset, that I 
ctmsider the way in which Government have attacked the 
problem of irrigation and the 'manner in wdiich tlie Irrigation 
Department have carried (JUt the work^ are w^jrthy of the 
highest praise; moreover, the dispo.sition of each to meet, 
wherever it is practicable, the needs of the country, both 
for protective purposes and for the improvennmt of its 
agriculture, show's liow deeply concerned they ore in the 
well-being of the people. 

Easy tMbugh it be to criticise Government Dcq>ai'tmonts, 
be they Irrigation, or Forest, or Agi-icultural, anti to point 
to mistalces that have been made in the past, and to isolated 
cases where haimi rather than good has resulted, I prefer, 
and think it is but right, to acknowdedgo the vast w'orK done 
and the enormotis benefit that has accrued to the country 
generally as the^ result of the attention which Government 
have bestowed on this great subject of Irrigation. It is 
hardly necessary even to ask that the operations should be 
extended, for both Government and the Irrigation Depart- 
ment are fully alive to the necessities, and will not fail to 
avail themselves of every opportunity for extension of their 
work. » 

• 

■ 8a Perennial (fanale . — It has been explained that « in 
certain parts, for instance, the Western Punjab, the rainfall 
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is very meagre, and the water-level is so low that wells 
cannot be sunk profitably; hence the canals from ihow-fed 
rivers are the only means of irrigation. I cannot give a better 
instance of the change effected by the introduction of a 
canal to a dry arid tract, than what I saw in the course«(3f 
my tour through tlie country lyk^g around Multan in the 
Punjab. The Sidhnai Canal has been brought here, and now, 
wherever it spreads its arms, fertility and prosperity abound, 
whilst the parts which lie beyond its influence are typical 
of barrenness and desert. Here a complete transformation 
in the appearance of the country has been effected. The soil, 
though in itself rich enough, is powerless, in the absence of 
water, to sustain its crops. It is only where an occasional 
well occurs, or where water has Todged in a depression, tl^at 
there, is any cultivation at all ; I>ut where the water can 
reach, agriculture flourishes. On one side of the railwa;^ 
line, as 1 travelled from Multan to Rashida, fhe Sidhnai 
(Janal spread, and cultivation was all around ; on tl^o other 
side of the line there was no canal, and the land was entirely 
bare, save for a few stunted bushes. No one could see the 
contrast presented, without being deeply impressed by the 
great good done by canal irrigation. This scheme was started 
in order to take settlers from the congested districts of the 
Punjab (Lahore, Ajnritsar, &c.). It was estimated that 64,000 
acres of land would be required, but already 110,000 acres 
have been let to cultivators, so that the canal has bben very 
successful. Other instances which particularly, struck my 
attention, as exemplifying the beneficial effects of canals 
upon agriculture, were the remarkable development of 
market-gardening ai’ound Amritsar (Punjab), the outcome of 
the Bari-Doab canal ; the sugar-cane and rice cultivation at 
Hospet (Madras), which has entirely developed since a channel 
was taken ofl' from the River Tungabadra ; and the sugar-cane 
cultivation around Poona. 

When speaking of wells I shall have occasion to point out 
respects in which I consider that cultivation by means of them 
is superior to cultivation by canal, but it is necessary to point 
out that it is only in a very limited region, mainljP the Hqab, 
that the two systems really come into competition. • What is 
requisite in extending canals is, to take them primarily to those 
districts which have no other available means o^ water 
supply, but not to supplant an existing cultivation carried 
on by means of wells or tanks. But where these latter means 
are insuflicient, then canals may do a grea^ work in supple- 
menting the supply.* The main object should, however, be to 
carry canals to the parts where agriculture must depend upon 
them alone. 

87 . It has been urged against canals, and with some reason, 
that in some cases they have been brought where th^ were 
never needed ; that they have been carried aci;pss the main 
di;ainage lines of the country, and have obstructed the natural 
drainage, besides raising the water-level, causing the spread. 
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of the saline efflorescence known as reh, spoiling the wells, 
and bruiging fever and ill-health to the population aifected. 

Thdre have beto, and always will be, minor coniplaints of the 
. occasioniiA harshness of higher, and the corruption of inferior, 

Q^al officers. But, to my mind, all these objections sink 
into insignificance before the grand work that has been done, 
and that is now \mng carried on in the light of the. ex- 
perience of the past. Were but the cultivators to use the 
water with anything like the care with which it has been 
provided ‘to them, the results would be much greater still. 

The Irrigation Department will, I know, not be slow to 
acknowledge Hhat there have been mi.stakes in the past - 
mistakes of construction and of distribution —but they 
now careful to avoid these far as po.ssible, and when exten- 
sion of canals is made, it is only after the agricultural circum- 
stances and iieed.s of the <li.stricts have boon considei^d, in 
order ta determine whether they ought to be servi.Ml by canni.s 
or by wells, and in order to construct the canals so as to give 
distribution of water over the wi<lest area possible. 

86 . I will now consider the several objections taken to bieliulSnwhero 
banals. The first is, that canals have Iweii carrie<1 where there 
was no need of them. A colour is given to this objection 
because, in order to reach tracts where there is no other means 
of water supply, canals have sometimes to pas.s through dis- 
tricts already provide<l for ; still, it is quite true that canals 
have becfti brought iiimecessarilj'’ to some parts of the country. 

In the Oawnpore district of the North-West Provinces there 
are many villages along the line of the canal, like Kura, M^hich 
ought to have depended upon wells, and indeed were partly 
supplied with them ; but now only the ruined l eiiiains of the 
wells exist, for they were merely dug in the ground, and had 
no masonry to support the sides, coiiHe<|ucntly they fell in 
when the water-level was raisc<l through the introduction of 
the canal. That this is altogether clue to the canal is hardly 
the case. I mq,do special enquirie.s on tliis point, and found 
that though destruction of wells undoubtedly occurred at first, 
yet the water-level soon became constant, and wells can now 
be easily iitade without masonry. What really ha]>pened was, 
that when the canal came the cultivators relied entirely on it 
as the e&sie.st means of watering their fields, and so they used 
the water wastefully, and allow^ed the wells to fall into dis- 
repair. It is only when the supply of water runs short, owing 
to the spread of irrigation over a wider area, that the raiyat 
begins get economical in the u.so of . canal water. In some 
instances, indeed, the canals have impvoved the wells by 
raising the water-level and making the supply more accessible. 

Still, there is undoubtedly some reason for complaint that 
canals have been carried where they were not required. An TnHtauoeB. 
instance of this is seen in Orissa, where a canal wa.s started 
in 1866 as a protective measure, after the famine that 
occurred th^e, but. it has never been wanted since, and has 
not only been unremunerative, but has also done positive 
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harm to the country by interrupting the natural drainage. 
The upper part of the Western Jumna Canal is, siihilarly, 
not a success. Both in Behar and in the Bombay Presidency 
there are canals which, in so far as they have not paid 
directly for their construction, have been called failures.^ 
But this is not a fair view of looking at the question, a^d no 
one who has had experience of th«i loss of human life and of 
cattle in past times of scarcity, and will contrast it with the 
protection afforded by the canals now, can for a, moment 
doubt the wisdom of constructing these very canals, although 
the expenditure may not have been directly recouped. Never- 
the less, in districts where wells can quite readily be dug, their^ 
extension rather than the replacement of them by canals 
should be sought. In the Cawnp6rc district I have seen tjje 
wealthier cultivators constructing * masonry wells althou^jh 
they liad the canal flowing past their land. They were, how- 
ever, situated near the lermination of the canal,* and knew 
that the supply of water was precarious because of sc^ much 
being used higher up the stream. But on their wells they 
could always rely, and .so they preferred to dig them rather 
than to trust to the canal. 
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89. In di.stricts situated near the termination of a canal, 
and where consequently the supply of water must be uncer- 
tain, it is worth considering whethoiM-eservoirs might not be 
advantageously constructed which wouhl servo as, storage 
tanks for irrigation purposes. At Cawnpore, during the hot 
seasqn, I saw the crops of somoKdchhi cultivators wdiich were 
being <piite rained owing to want of water, for, although 
the canal was within a stone’s throw, and water was passing 
down it, there was not sufficient water to allow of the 
outlet to the cultivators’ fiekhs being opened ; nevertheless, 
the stream, then fioSving two feet deep, shortly afterwards 
found its Avay again into the river, and its benefit was lost 
to the land. Had there been a reservoir at the end of the 
canal, or some system of small tanks in the fields themselves, 
which could be filled and drawn from as required, loss entire de- 
pendence could have been placed upon the uncertain carnal supply, 

90. The second objection urged against canals is, that they 
have interfered wdth the natur^ drainage of the coun’try, and 
that, by raising the water-level, they have brought fever and 
ill-health to the people. This, again, is a charge which has 
much to support it ; but the Irrigation Department is fully 
alive to the necessity of avoiding these evils in the future ; 
accordingly, new cabals are now aligned with greater care. 
Villages in the Etah and Cawnpore districts of the North- 
West Provinces, others in the Delhi and Karnal districts, as 
also some along the Bari-Doab Canal iu the Punjab, are known 
to have suffered from excessive canal irrigation, and to have 
become unhealthy on account of the faulty construefjon of 
canals, and a reduction of assessment has, in consequence^, had 
to be granted. This subject opens up a very serious problem 
for consideration. Are the people to have the land left dry 
and the climate healthy, though they themselves may suffer 
and die from the inroads of famine, or are they to reap an 
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abundant harvest at the sacrifice of health I In other words, 
arethejptodrop ofl*onc by one by slow degrees and unnoticed, 
or are they to be swept away in numbers at a time by famine ? 

This is, to put it plainly, the position that has to be faced. 

The verdict, it seems to me, must be the one that actuated 
the ajgpointmeut of a Famine Commission; and also their subse- 

a iient recommendation that, the preservation of the lives of 
le people being the chief concern, the causes which stand out 
most markedly as sweeping the population away wholesale 
must be first combated. Beyond this, the only pos.sible line of 
action seems to me to be the exercise of greater care in future 
^Ugnment of canals, and the introduction of subsoil drainage 
in especially bad tracts. Subsoil drainage is, I am aware, sm^snii iirainage 
a^very difficult and costly matter in India, and for the pui*- ^ »y- 

pose of merely reclai thing mltg land (mav) is hardly to be 
thought of ; but whe^’e the lives of the people are concerned, 
and.when there is undoubted evidence of the depopulation of 
water-Jpgged districts, I do not see how the issue can be long 
delayed. At all events, I think that subsoil drainage should 
be thoroughly put to the trial, in order to ascertain whether 
it can be carried out successfully on a large scale. 

91, Other objections to canal irrigation follow as consc- nther 
quences of the two main ones alreatly noticed. It has been 
mentioned that the introduction of canals has been detri- 
mental to existing wells. But it is urg<Ml also against them 
that they have caused the spread of the salty effiorescence 
termed reh (sec paragraphs 07 and 7-t), in ilistricts >YatorcMl 
by canals. I endeavoured in the last chapter (paragrapl;^ 74), s,'>mia of w/*, &c. 
to explain the part which canals play in the production of 
reh, and to show that they supply tlu^ water necessary to 
dissolve the salts that lie below the surface and enable them 
to bo brought to tlic surface by cai)illaryB attraction. I have 
pointed out, however, that, by flooding the affected lanil with 
silt-jaden canal water, a remedy can be pvovidtMl, and the 
injured land be practically reclaimed by means of the canal. 

92* Inundation Ganals, — In the Gauge tic system (t(^ which 
the j)ereniyal canals just described belong) the water of thediy '** 
and rainless season iS utilised. There is then little or no silt, 
and th <4 water serves rather as a substitute foj- rain than as a 
fertiliser. In the case of the Inundation Canals, on the other 
hand, the silt-laden waters of the rivers are earrieclat flood time 
to the higher lands, and thus afford greater benefit to districts 
where rainfall is deficient. As their name indicates, Inundation 
Canals are of ubc only in the rainy season, and tliey are 
taken off from rivers the banks of whiclf are above the level 
of the surrounding country. Such canals are met wi€h 
principally in the Punjab and in Sind. This system was in 
vogue before the’ time of the English occupation of India, and 
many of the canals were constructed and worked by the 
Natives themselves. 

9Z. Oanala or Jliver-Channela from Bpring-fed Rivarp^ 
occur principally in Southern India, and do not differ 
except in their origin and methods of construction «nd dis- 
trib^ion from the afore-named snour-fed canals. It has 
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been often pointed out tha^t a great deal of water is allowed to 
flow down the rivers of Southern India and to find its way iuto 
the sea, whereas increased means of intercepting it before it 
reached the sea would rosult in a large amount of water being 
saved for irrigation purposes. Mr. Nicholson, in his Manual 
of Coimbatore/’ points out that much good might be done b^ 
storing the water of great rivers^ in reservoirs, and that it 
would not only supply irrigation, but would prevent a source 
of danger to the districts below, which arises nom the sudden 
lushing down of the idver at the beginning of flood "^ime. In 
a Report on the Condition of Anantapur Mr. Nicholson in- 
stances that the water of the Fenner and the tlagari rivei*g 
might be advantageously stored in this way, especially as the 
districts through which these « rivers flow are peculiarly 
exposed to drought. 

94. Tanks , — This term, as applied to "the rain, fitream, and 
river fed reservoirs which occur principally in Madras arfd in 
Central India, is an incorrect one. They are in reality L^kes 
or Reservoirs formed by the erection of dams across de- 
pressions or valleys, and are fed either by the rainfall or by 
jungle streams and rivers. They are largely utilised* in Madras 
for rice cultivation, and it is certain that a very excessive 
quantity of water is often used from them. I noticed this par- 
ticularly at Salem. Mr. Nicholson reckoned that in Coimba- 
tore as much as 12 feet depth of water in a season was used from 
tanks kept for rice cultivation. Frequently the tanks are the 
propj^rty of individuals or communities, and are managed . by 
them. In some cases, however, the Irrigation Department 
undertakes the distribution of the water. Better management 
in the repair of tanks is a matter calling for attention, and will 
be referred to later. The supply of water from tanks which, 
are merely rain-fed ‘must, at best, be looked on as precarious, 
owing to the uncertainty of the rainfall. Tank irrigation is, 
however, preferred to any other for rice cultivation, a 
cultivator will not begin to use a tank unless he knows that 
there is sufllcient water in it to last him for his crop through- 
out its whole growth. If the tank be full, he grows rice f if it 
is not, he grows other crops. The consequence of Vaitihg is 
that a good deal of water is wasted by percolation, and* the 
tank may, after all, not be available. It is difficult to 
suggest any remedy. 

Though tanks occur mostly in Southern India, yet they are 
sometimes made in the rice-growing districis of Bengal ; or else 
resevvoirs are formed by throwing embankments across drain- 
hollows ornaturil slopes of ficudB, and arq used forirrigating 
me in the event of long, droughts ; when required, the braks 
ate cut and the water is allowed to IfloTP out. . Reports from 
Chota: Nag]pur show that while. ^ some ;gartsi Falamauf^^ 
instance, irrigation bv these reservoirs is a liecessit^ for ric^, 
in others, such as Lohardaga, only a few tanks^, exist. * !litbre 
might, , however, be easily made ; .iW rice 1be . ir^^tjsd. 
.Oif occasioha drought has ^ui;i:ed>. the villagW.l^at 
possessed embanked reservoirs have suffered no jtqsa of rice 
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once at Banda, for example, the banks were cut^ the water 
-was lecWor four miles, and over 200 acres of rice were thus 
saved« ^ Even in the Central Provinces it is now under con- 
sideration whether in parts, such as the Mandla and Balaghat 
districts, tanks should not be constructed for rice irrigation. 

95** Shallow Tanks or Ponds . — ^These are the true Tanks, 
for they are excavated reservoirs, anil are not merely those 
formed bjr embanking depressions or valleys, thereby holding 
up the water that comes. The true tanks only hold the rain- 
fall of the year, and dry up entirely in the hot weather, 
J^here the sdil is clayey underneath is the most favourable 
spot for their construction ; if the soil be sandy, without 
clay beneath, the water will soon sink in and disappear. 
They are, of course, simply rain-fed, and are met with not 
•only in the alluvial soil of Bengal and the Gangetic Valley, 
but^also imparts of Bombay and Madi*as. 

96, ^YelU. — I have left the consideration of wells until 
now, so tliat I may include under this head some of the prin- 
cipal differences that occur between cultivation by wells 
and that under other means of irrigation. Irrigation by wells 
is at once the most widely-distributed system, and also the one 
productive of the finest examples of careful cultivation. I 
may fairly say that nothing in the agriculture of India im- 
pressed jue so much as the excellence of the cultivation carried 
on by irrigation from wells (“ garden ’ ^land^. This was not the 
case merely in one or two parts only, but in almost eveiry in- 
stance where this system of cultivation was adopted. 

Whether it be in the hetel and plantain gardens of M&him 
(Bombay), the market-gardening of Meerut (North-West 
Provinces), the “ gasden ** land of Coimbatore in Madras, or that 
of Qujrat and Hoshiarpur in the Punjab, the finest cultivation 
I have seen has almost invariably been that carried on by well 
irrigation. Here it is that the greatest care is given, and the 
greatest economy used ; it is for this land that manure is 
most saved, and from it ever;^ weed is plucked away as an in- 
truder ; here every jneh is utilised for growing crops — not one 
crop alone, but often three^or even four together — and to these 
crops the precious water is dealt out, as it were, by measure. 
To take a single instance : — at Miihim the hetel plant is 
watered every sixth day until manure is applied to it, and, after 
that every third day until the rains come ; sugar-cane once 
every six days until the rains ; plantains similarly, and ginger 
at intervals o^ three days only. Thp explanation . of the 
excellence of cultivation as carried on by irrigation from 
wells is found chiefly in the fe^et that every drop of water 
has to be raised by the rdciyat^s labour and tnat of his 
bullocks, and that the well itself has often been built with 
. hi$. ojvn money and by his own hands. But I must not dwell 
on ' this exeept to say in regard to this cultivation that I can 
diji^ast nothing ifl it' to improve; indeed, the. neoplo have 
metered thoroughly all details of the system. En]|lish 
fanners may well jom with me and look on in admiration, and 
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it should be the aim of every one intci'ested in agricultural 
improvement in India to extend this method of irrigation in. 
every way possible. 

Ingenious devices Further, as regards wells, one cannot help being struck by 

cumwtori'^r with which a supply of water is first found 'by the 

raising water. native cultivator; then by the construction of the wells, the 
kinds of wells, and their suitability; to the surroundings and 
means of the people; also by the various devices for raising 
water, each of which has a distinct reason for its adoption. 
All these are* most interesting points with which *l am not 
(failed on to deal, for I sec little to improve in them which 
the cultivator does not know perfectly well. I would, however*, 
draw attention to Major Clibborn*s valuable Report on the 
Construction of Wells in the North-West Provinces, where 
many particulars as to wells and wdl irrigation can be found. 

of on^vntiou by 97 . As I have explained before, it is only expeptionally* 

wdi or canal. that’ Cultivation by means of wells can be brought Into 

comparison with that by canal irrigation, and it nfiist bo 
remembered that the value of the latter system consists in 
the fact that canals can often be brought where construction 
of wells is impossible. Where the two systems exist near one 
another I have sometimes had the opportunity of comparing 
them. Such was the case at Amritsar, Cawnporc, and 
elsewhere ; frequently, too, wells are used, as at Multan, to 
supplement the canal supply and to ensure the safety of the 
crops. Not only arc the idots on well (or garden ”) land kept 
very much freer from weeds, but infinitely more care is taken 
with {lie distribution of well water than of canal water, except, 
possibly, when the latter has to be raised by lift from Me 
canal before it can be put on to the land. When canal water is 
available the tendency is great to let the water flow on just 
as one would turn on* a tap and allow it *to run. No extra 
labour is involved, and no extra charge is made for the quan- 
tity of water used, as the water rate is solely for the 
brought to maturity. But in the case of a well, all water 
raised has labour expended on it, and so the cultivator is 
careful that it is only used as the crop requires it, agd that it 
is made to go as far as possible. The very appearance of the 
fields under the two systems of cultivation is different. The 
beds, or kyaries as they arc termed in the North-West 
Provinces, into which the plots are divided by means of 
small embankments which direct the flow of water to par- 
ticular parts, are numerous and small in the case of 
cultivation by wells ; in canal .cultivation, omthe other band, 
they are few and Irfrge. Colonel Forbes, the bead of the 
Irrigation Department, pointed out to me that for every bed 
which exists in the case of canal cultivation there wouM 
be from five to eight beds on the samS area if a well were 
used. 

iMhy Major Clibborn, in his Report, remarks, on the loss susti^ued 

^terooums. through mrcolation in wateroourses, ^peinally in*the case.pf 

longf csiuQ channels, and in village, waterpoiirsef^. Well xrateis 
courses, on the otherhand, are shoH and are well-made as com- 



75 


IVaste of Water in Cultivation. 

pared with those of a canal. The canal courses in villages 
^are the ^operty of the cultivators, and arc ma<le by them ; 
but, as the villagers have no interest in the economy of canal 
water, the purses are often badly kept, and the loss by 
percolation is very great. Advance in this direction might irrigation 
be effected if the Irrigation Department had more powers of SiJJStbat? 
construction and of improvement of watercourses, and if they 
could recover the cost by a small rate. It is very difficult for 
an isolated cultivator to arrange for the water to run to his 
field when it first passes through Kis neighbours' fields. The 
main courses, ■which are kept up by Government, are, as A. 
jiile, in excellent order, and the loss by evaporation and 
percolation is comparatively small. 

Although there is a rule to enforce the making of beds or 
edinpartments of a certain size, the raiyafa wdio use the canal oriKAtiou. 
av^ter will evade the rule if tliey can, and the canal Officers 
find^it difficult and harassing to enforce it stringently. In 
district to which canals have recently come, the people are ue>v 
to this particular nio<le of irrigation, an<l this fact aflbrds 
another reason for the authorities not Avishing to press too 
much at first for compliance. As a consequence, W'ater, when 
distributed from a well, is generally put on to just a sufficient 
depth and no more, but canal water is often run on to an 
unnecessary extent. Major Clibl)oni concluded from his 
investigations that rather more than three times as much 
water is.used for irrigating an acre from a canal as from a 
well. The average depths of water used were 0-9 inches from 
wells and 2*86 inches from canals. I'his lias led to a» con- ghouM nii canal 
sideration whether, In future, canal water should not be sup- 
plied by ** lift " only, instead of by flow " ; but it is felt that 
the plan would not work, inasmuch as a cultivator will often 
wait until the last uioment, in the hope^that rain may come 
and so enable him to dispense altogether with the canal Avater, 
or rather, with having to pay the rate for it. Thus, very fre- 
quently, ho will not take the canal water until positively 
obliged to do so. Had he then to raise all the water by “ lift,” 
he would not bo able to get enough labour to irrigate the 
whole a.rea in the time, and the canal w'ould fail in accomplish- 
ing its object. 

Siiniiarly, all attempts at devising a scheme for payment of ^Etemptotoiix 
water by the quantity used have failed. payment of 

At Multan, Ferozpore, and Shiyali, I observed instances 
of beds or compartments being made too large ; at Hospet, 
on the contrary, far more care Avas exercised, and the com- 
partments wero^iot much larger than ii\“ garden ” land. 

. In the Punjab it is found, as the result of increasing 
canal irrigation, that the tendency is to grow more wheat. 

This is the case whenever the canal runs long enough to 
s^upply moisture for sowing the crop, inasmuch as a single fall 
cf rain afterwards, about January, suffices for wheat. 

A disadvantage in cultivation by canals as compared with 
that by wells is th&t in the latter case a man has always some 
work to do, and is more independent than if he relies on a 
canal which may only be let on to his land at intervals. 
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Henco when there is the chance of giving the land a good 
soaking the tendency is to put a great deal more water on it^ 
than is really necessary. 

Again, a raiyat is not so careful in levelling his field when 
he uses canal water as when he has to raise water from a weH> 
and thus waste is incurred^with canal water. 

98 . This leads me to the consideration of the over- 
cropping" of the land, consequent on the introduction of canal 
irrigation. The Report of^ the Famine Commission records 
instances where deterioration of soil has followed the 
coming of canals into districts previously unsupplied by them. 
Undoubtedly, with the introduction of a canal into a distridt 
conies also the tendency to force Jbhe land to bear more crops 
than it ought to, unless it be plentifully supplied with manure^ 
which, is seldom the case ; also, the careless use of the water 
causes the washing-out of those constituents of th^ soil which 
should form part of the crops. Moisture and heat are neces- 
sary to bring the soil-constituents into activity, but^ over- 
watering not only produces a state of stagnation and coldness, 
but goes farther, and actually removes tho very plant food 
which it has been instrumental in bringing into an assimilable 
condition. 

It is necessary to make the reservation here, that much 
depends on tho Icind of w'ater employed. If it be what .may 
be termed a poor " w’^ater, that is, one without any silt, or 
with but little mineral salts in it, the eflTect will be a “ wash- 
ing-out " one, but if silt be brought with the water, or if it 
contain fertilising salts, the result may be a renewing " one. 
It is often the case that canal banks are cut, and that the 
water is let on the land for the sake of the silt, the principle 
of this waste of vratcr being that the more water that is used 
the more silt is thefire deposited. Thus, * the Tanj ore Delta, 
which is all rich rice land, has been formed entirely by silt 
brought down from the river Coleroon, a branch of the Cauveri. 


Preference of 99* Where both canal and well water are available the 
?ron preference of the raiyat is very marked for the latter, more 

especially for his “ garden ” crops. He calls the c^'nal water 
“ cold;” the well water " warm j” and when the well water 
is brackish Qchara) it has in his eyes particular virtues for 
certain crops, especially tobacco, which the ** sweet” (nieetAa) 
canal water does not possess. As to one being “ warm ” and 
the other cold,” there is a certain amount of truth in. this, for 
irrigation is employed mainly in the cold season, when the 
canal water is ^e colder of the two ; besides this, the canal 
water often comes over clean river beds, straight away from the 
melting snows, whilst the well water is below and la impreg;* 
nated with the earth’s salts. The chidf' reason, however, is, 
I believe, that over-watering with canal water brings about 
a cold and stagnant state of the soil, such as happens with.aU 
imperfectly drained clay soil in England, and causes a ehil«* 
ling^” which the well water, since used in lesser quantity, 
does not produce. * In reading papers which have been written 
on this' suDject I have been amused to notice the speculati<ms 
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indulged in on this point, 'whereas in none of the investiga- 
tions has^ a single i*ecord been given of the actual tem|^ra- 
ture of either the canal or the well water. The speculations 
as to the particular salts contained in either well or canal 
'^ftter are equally random. For example, one writer speaks 
of “compounds of ammonia and lime,** these being, as yet, 
unknown to science ; another is not afraid to say, “ the 
“ superiority of cultivation by wells I attribute without 
“ hesitatv>n to the presence of .lime,’* and this without any 
analytical data whatever to support the assertion. These 
points I nan^ as showing the desirability of associating in 
wy future investigation a scientific man with knowledge of 
chemistry. It is only fair, however, to Sir Edward Buck to 
say that he did take the precaution to have an analysis 
of the water made when* he was investigating this question 
*01 relative ^efficiency. 

I was led to examine this question myself, so far as occasion 
permitted, and, in April 1890, 1 was conducted by Mr. Holder- 
ness, the Director of Agriculture in the North-West Pro- 
vinces and Oudh, to a village named Ravratpur, not far from 
the Cawnpore Experimental Farm. Here a well was shown to 
me which was considered to yield water especially good for 
the tobacco crop, and to be much superior to the water 
from the canal (Cawnpore branch of the Lower Ganges Canal) 
which flowed near by. I took samples of the well water, and 
Mr. Holderness subsequently collected others from the 
canal supply. These I sent to my laboratory in London for 
analysis.* 

The composition of the two waters may be represented as 
follows, the quantities being stated in grains per gallon : — 


Sulphate of^Lime - ^ - 

Phosphate of Lime - 

Carbonate of Lime - 

Carbonate of Magnesia 
Chloride of Potassium 
Carbonate of Potash - r - 

Chloride of Sodium - 

Nitrate of Soda - . - 

Carbonate of Sodae - - 

Oxide of Iron and Alumina 
Soluble Silica * • - * 

Total Solid Residue per Oallou 


Flree AmmoniA - - 

Albuminoid Aanmonia.^ 


Canal Water. 

Well Water. 
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Gmi/ui 
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4-.5i> 

4-09 
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2-.S9 
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— 
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From these figures it will be seen how very marked is the 
difference in the amounts of solid constituents contained in 
the respective waters, the canal water having only 15 grains 
to the gallon, as against 72 grains in the well water. Lime 
does not constitute a leading distinction ; altogether there icfb 
3*30 grains of lime in the canal ^ater and 7*56 grains in the 
well water. The divergence in ^magnesia is much more 
marked. It is mainly, however, in the soda salts present 
that the waters differ, and in the nitrates, chlorides, and 
sulphates. The canal water contains 1‘40 grains of soda, but 
the well water has no less than 20*53 grains per^allon. 

Chloride of sodium (common salt), nitrate of soda, an^b 
carbonate of soda, with carbonate of magnesia and sulphate 
of lime, constitute the special properties of the well water. 
It is ^rther noticeable that the wdl water does not contajj^n 
more, but rather less, potash than the canal water, and that' 
it is as salts of soda, and not of potash, that the ^eator part 
of the salts exist in the former. This 1 was hardly prepared 
to find, fully expecting that nitre (nitrate, of potash) would 
be present to a large extent. 

Repeated applications of the well water would, accordingly, 
lie equivalent to a manuring with readily soluble salts such 
as nitrate of soda, cai'bonate of soda, common salt, and salts 
of magnesia. To this is, no doubt, due the believed fertilising 
quality of the well water ; in other words, it is owing to the 
large amount of salts held in solution. 

Incidentally it may bo mentioned that, as regards organic 
purify, both waters are good, and have but little ammonia, 
though a water with so much salts dissolved in it as the well 
water has would probably not be palatable. 

This is but one analysis of well water, but, from my 
” observations, I am sure that the composition of the water 
varies very greatly in different parts. In some cases the 
salts, instead of being beneficial, are considered hurtfq^l to 
crops. A chemical study of this subject would lead to 
interesting and useful information, and give definite know* 
ledge instead of the present uncertainty that exists. 

I have found a record of two analyses of Qafiges river 
water, taken at Benai'es by Mr. G. Venis, which show the 
total solids contained in the waters to be 16*52 ancl 19*95 
grains per gallon respectively. These figures do nolb differ 
widely from my own. The dates of Mr. Venis's samples were 
December 19th 1888 and February 6 th 1889, 

gMMyiot 100. Having spoken of the means of supplying water, it is 
well to mention also means of removing water, or rather, of 
preventing the harmful effects, of a reipid flow of water. Some 
of these have been instanced already. Thus, improvement of 
land cut up by ravines has been spoken of in Chapter Y. 
paragraph 70, subsoil drainage and damming up of riy^, in 
paragraphs 90 and 93 of the present chanter. A further plan 
is t^at of embanking arable land, in oMeif to stop the rapid 
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flow water over its surface at the beginning of the 
rainy sAison. It is in the Central Provinces, perhaps, that 
tiiis has been most effectually tried, for it has been found 
that by embanking Helds tho rich topsoil is not washed 
way, and a quantity of water is also held up, which comes 
in usejfully for irrigation later on. Great encouragement has 
of recent years been given to tho spread of this practice, more 
especially by the issue of vernacular notices to effect that 
such improvements will be exempted from assessment at the 
next Settlement. The Administration Report of the Central 
Provinces for, J888-89 says, on page 8 : — 

*'*The failure of rain in October 1888 showed the advantace of 
“embsnkinff land, the ‘bunded’ fields retaining moisture enou^ for 
“ fowing, whilst the open land wdb hard and dry.” 

Jm some parts of the Central Provinces it is found that by 
hoicking up«tho rain water a crop of wheat can be taken after 
the rice crop is off. Irrigation has even been proposed for wheat 
itself, ^t there is con.sidefablc fear that the ci'op will be attacked 
by "rust.” In tho absence of embankment or bunding of 
land, as it m termed, it is found that manure is not properly 
used, for, ii put on, it would bo Avashed away to a considerable 
.extent. It is well to point out that it is not so much tho total 
quantity of rain that falls, but the amount that falls at one 
time, that may do harm to the land. 

It is possible that a good deal of existing swampy land 
might bo reclaimed by draining the water off, but this could 
hardly be carried out unless a Government grant for drainage 
purposes were made. 

101. I might now indicate, by way of instances, some districts 
which came under my notice, and which stand in need of 
further irrigation. *In the Punjab, Multasi and Hissar are two 
places whore a quantity of land could be brought under culti- 
vation if canals were more oxten<letl. The success of the 
Sidhnai Canal has been mentioned, but there is also a groat 
unwatered tract enclosed betAveen. the rivers Chenab, Ravi, 
and Sutlej. The land here is rich ; all it wants is water. At 
Hissar, tod, the canal supply is very uncertain. 

In thj North-West Provinces, Mirzapore is badly off for irri- 
gation ; there is none from canals, and but little from wells.. 
Agra, Gwalior, and Jhansi are all precarious tracts. The flrst 
namhd is on the edge of tho " shrinkage ” of tho monsoon, i. <„ 
the monsoon rains may stop short before reaching them. 
Gwalior is likawiae badly placed ; the wells are GO feet deep or 
more, and the district is too far off for irrigation to be satis- 
factdiily brought to it. At Jhansi, wells are over 40 feet, 
deep ; bunding, as stated, is being tried here. There is .also 
scope for extension of well digging near Cawnpore. 

In regard to Bengal, mention has been made of the good that 
Would‘follow,the making of irrigation reservoirs in Lohardaga 
(Chota Nagpur), afld Mr. Basu mentions tracts -in the va^ey 
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of the Amanat and the plain 6f the river Son where imgatiori 
canals wd reservoirs conld easily be made. ^ . 

In B^jputana, Ajm^re is known as a precarious district 
which the monsoon frequently does not reach. Parts of thfe 
Deccan, again, stand miich in need of irrigation, whilst, coming: 
down to Madras, we find numerous other instances. 
tapur is one of the driest districts in . the Presidency, being 
badly situated for both the south-west and the north-east mon- 
soons; there are only about 37 wet days in the year, jand, with 
an annual rainfall of only 23 inches the water soon dries Up. 
Tanks arc, therefore, very uncertain. Bellary, Kjirnool, Coim- 
batore, and Madura are also very precarious districts. Ai 
Bellary the wells have to be made in the solid rock, and are 45 
feet down ; there are no canals, afid but few tanks. Kurnopl 
has few wells, the supply of water is poor, and the water itself 
often **brackish. Coimbatore, being situated on high grouuil,^ 
has no irrigation except from wells, and they have lo be taken 
about 45 feet down, and through rock. At Madura tliere is 
great want of water, and all the tanks have been made that 
can.be made; both canals and wells are, accordingly, wanted 
here. ' The possibility of extending wells in Madras 
Presidency is shown by the fact that, during the recent 
distress, in the Chingleput district alone the Government have 
advanced 23 /aMs (say 20,000 /.) to enable 19,000 more wells 
to be begun. Mr. Nicholson has pointed out, also, that the 
waters of the Ponnfer and Hagari river.s .might usefully be 
stored for irrigation purposes ; also that a storage scheme for 
Kall^piiram, whereby 2,000 acres might bo irrigated, is quite 
feasible. The centre of Mysore is another part which is very 
poorly off for water, and wells might, with great advantage, 
be constructed. The possible advantage of tanks in certain 
districts of the Central Provinces has been indicated, as also 
the benefits that would follow the embanking or hunding of 
land. The Saugor district is a case in point. 

102 . There is a matter which I do not wish to pass over, but 
the full consideration of which I postpone to the next chapter; 
I mean, the interdependence of water and manure.^. The one 
without the other is productive of but limited good, and, in 
moflt cftses, it. may be said that either of them alone isc useless. 
An estimate given hy Sir Edward Bijick, iu reference to, land 
near Ajinere, expresses this point as fjollows: — ‘‘Irrigation 
“ from tanks is lavish, and it is put on to lands which it has 
“ robbed of its fertility, as the manure supply, l^fpre 
“deficient, is now ^totally insufficient, tp.. ^ealnire fertility. 
“ Qivep unlimited manure, water will raise f^e renjktl of 
l‘ to Rs. 50 an acre ; with no manure it wil} sink to 1 R. an acare>" 

108 . We must now consider hoW the extension of the 
different systems of irrigation, according as. they are best 
suited to each case, may he canned but.'' . . 

Where jniaor works, have to be' bod^i^cted, "such "as .’the 
digging of wells of a mo^rate depths ‘tho .making of shallow 
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tanks, and the embanking of land, these may be entrusted to the 
peimle themselves, aided bv a judicious system of “ advances 
of Government money for the purpose of beginning such works. 
To this system of advances the name “ taceavi ” is given.* In 
a,* later paragraph 1 will endeavour to show what improve- 
ments in the working of this system mav be effected. But 
for all works of greater magnitude, such as the carrving 
of canals over the country, the taking of channels from 
rivers^ the formation of large reservoirs or tanks, dependence 
can alone be placed on Government. It is true that in former 
times the people themselves made inundation canals, and 
j^nstructed farge reservoirs which arc still objects of admira- 
tion, but the people are not so likely now to construct fresh 
ones, but rather to rely an the Government ; besides this, 
whatever may be said of the excellence of the earlier eonstruc- 
•tlons, the engineering skill of the Irrigation Department is 
noMf able to carry out more effectual and lasting work. It is 
to assj|3t the people in works which they can carry out them- 
selves, and to do what they cannot do, that the efforts of 
Government should be put forward. The initiative must now 
rest more, f^an ever with Government, and, as I have pointed 
out, a careful enquiry is necessary in the ease of eacli separate 
district, so as to ascertain exactly what its irrigation rei^uire- 
ments are, and how best they may be met. It should be a main 
duty of Agricultural Departments to set on foot such enquiry. 

104 . The last paragraph leaves still open for further con- 
sideration the agency by which wells of more than ordinary 
depth, or those which have to be. made under eircumstaoces of 
special difficulty, are to be constructed. To give instances': — 
In the Coimbatore district of Madras the wells are frequently 
in rock, and are large and costly, the depth varying from 
15 feet to 40 feet, while they have to be.wide also, in order to 
include a spring within the area. At Bellary, similarly, 1 
noticed that wells had to be cut through rock to a considerable 
deplh, and had also to be made very large. Mr. Nicholson, in 
his " Manual of Coimbatore,” speaks of wells as ” being the 
“ mainstay of revenue and the raiyat," and ho says : — ” Unless 
by greaflb irrigatiq^ schemes or development of wells, it is 
not probable that production can keep pace with human 
” reprdduction.” In another place he says :— ** Well irrigation 
alone prevents minor famines ; ” but he also instances 
frequent cases where wells have been begun and given up 
** because of the interposition of impenetrable rock.” In my 
own enquiries ig these parts I found that the cultivators often 
shrank from' taking Govemment advances for digging wells, 
because of the chance of rock intervening, and the consequent 
difficulty of cutting through it ; they might have to go to an 
uncertain depth, with the chance of not finding water soon 

^ Tficcavi Bjstetb — system by which advances of jiioue^ at a low rate of 
interest are gjven by Cwovernment to. cultivators for a^cultural improve- 
ments, and mainly for^e digging of 'welts. The rate of interest charged is 
I p:6 per rupee per month, or per cent, per annum. • 
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enough to make the well pro^table to work, and thus they 
might expend the whole advance and yet not obtain Whter. ' 

The ignorance of the raiyat in the matter of “ blasting ” of 
rock is a further hindrance. 

Oooiinictlon ot It is worthy of remark that in the last great Madr» 

w^B^by Govern. jjj deep wells that #held out, so th^t a 

decided advantage follows their construction in precarioua 
districts, an advantage wlifch must be looked on in the light 
of a “protective ” measure, and not as distinctly remunera- 
tive. It appears to me, therefore, that in cases of difficulty, 
where, on account of deficient rainfall and absenf e^ of canals, 
the agriculture absolutely depends upon wells, it is fully,r> 
worth considering whether Government might not undertake 
the construction of wells. In other cases, however, it i^ 
probably better that the cultivator should bo encouraged to 
construct wells himself ; he chooses his own spot (and nd ‘ 
engineer could do it better), and he employs his own labour and 
materials. Wells could undoubtedly be constructedc more 
cheaply with the landlorrl’s materials than with those which 
the Government would have to obtain and bring to the spot. 

It is only in exceptional cases, therefore, that I consider the 
construction of wells by the State is desirable. But it would 
be easy, in many cases, to make the system of Governmeni 
advances more Known and more popular, and to induce the 
cultivators to avail themselves further of its advantages. 

Major Clibborn, in the Report already referred to in para- 
graph 97, concluded that, as regards the North-West Pro- 
vinces*,* a rate of Ra. 2 per acre of annual irrigation would 
cover the outlay of construction of wells. The cost would, 
of course, vary in different parts according to the depth and 
nature of the soil passed through. But it must be remembered 
that Major Clibborn «was dealing with alluvial soil and not 
with hard rock, such as is met with ill Madras. He reported 
that Government could not safely undertake the construction 
of .wells on a large scale, but that they must leave this to the 
landlords (zemindars), and to the working of the taccavi 
system. (See footnote on page 81). 

Pr^ed scheme Since my return from India I have heasd from niV friend, 

n mi. pj Elliot, of a scheme which he has laid before 

the Government of Madras, for the digging of w^ls by 
Government in unoccupied fields, and the loaning them- t^t 
to cultivators at “ wet ” rates of assessment. In Madras, it 
must be explained, the waste land belongs to the State, 
and it is not an uncommon practice for raiyat, after 
cultivating a field for»some time, to throw it up and to tak^ 
another, the field so. thrown up remaining in the hands of 
Government until a fresh tenant is found. *In this way 
enormous quantities of land may be in the* hands of the State 
at one time. Mr. Elliot now suggests that if the Govern- 
ment were to dig wells in these unoccupied .fields, or perhaps 
even on waste lands, and thus gradually^' turn Aem' ihrom' 
“drjs” to 'fwet'* lapds, not only would the country be pro- 
tected against famine, but the revenue might, in the end> be 
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very enhanced. Such a project is one which would 

carry 'with it great benefits, thougn it is obviously only where 
a Land System similar to that of Madras prevails that it could 
be adopted. 

••There is no doubt that a great deal can bo done in im- 
proving the water supply in precarious districts, if Govern- 
ment are prepared to look on the measures taken as those of a «^prUeotivo 
“^protective** and not purely a remunerative nature. This 
is well expressed in a note by Colonel Mead, Chief Engineer 
for Irngation, Madras. He said, in 1887, — 

Much can, ILo donbt, be done to improve the existing supply to tanks 
^ if Oovernment are prepared to accept the benefit to the rah/ut as a sufii- 
** otent return for outlay incurred, and to consider the works as entirely 
**^rotective in nature." • 

^ • 105 . I found a very general expression of opinion, both in 
Madras ani^ in Bombay, that the management of small tanks theixHiiiu^ 
shohld be left in the hands of the village communities, or else 
be undbr the Collector of the district, and not be administered 
by the Irrigation Department. At Belgaiim there are a great 
many tanks, and these are managed by the villages, the water 
bein^ let *6ut for a group of 100 fields at a time, tlio ralyats 
settling among themselves how it is to be used. 

On the other hand, the management of canal branches by irnnairemeut of 
the people has been tried and has not been found to be success- uy t^ie^VeopiS* 
ful. Thus, the Eastern Jumna Main Canal was made by 
Government, but the branches by a joint-stock arrange- 
ment of the cultivators, the Government advancing money 
for the purpose. The cultivators, however, could adjust neither 
the sharing nor the payment among themselves, and Govern- 
ment had finally to take the management into their own liauds. 

It has been found also in Southern India that there has been 
considerable neglect shown by the people in keeping irrigation 
channels in order. The people allow underwood to grow, 
r and,^ let the leaves fill up the channels and there decay ; 
one place after the other becomes malarious and the people 
leave, going higher up the stream. So, too, in other parts 
weeds allowed to overgrow tanks, and then the 

people go lower do^^n, and leave the Government to clean out 
the tai]^s. 

' 108 . Improvement can certainly be effected in providing for 
the more prompt and better repair of tanks. Mr. Nicholson t?i?rapeet 
in his “Manual of Coimbatore** mentions the case of 
Kondampatti vjjlage, in Udamalpet, where th^ repair of a 
large tank is quite feasible. In Bengal, Burdwan is mentioned 
as a part where repair of tanks is difficult, and Palamau 
as a division where there are many reservoirs which are 
out of repair. Once when at Poona, I met a number 
of landowners and others interested in agriculture, and 
an unanimous opinion was expressed by them in favPur 
o£ the managemenf; of small tanKs by the communities 'them- 
selvea and not by Government, and especially that ^he 
rearing of iihese should be left to the village communities.' 

The same opinions were expressed to me on the occasion ol 

F 2 
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a similar gathering at Kadras, Going on from Madras to 
Madura, and then to Coimbatore, more precise particulars 
were given me, not by landholders, but by actual cultivators.. 
In the Madura district, where there is much tank irrigation 
^ there were complaints of the difficulty in getting repairs 

wdi and a desire was expressed that this«work might be put under 

the Revenue Department rather than the Department of Public 
Works, the Collector being considered the person who knows 
the wants of the people besti>' The cultivators instanced i^e 
delay that takes place when a tank wants repair ; how that, 
when the Tahsildar hears of it he goes to , the divisional 
officer (Assistant Collector); the latter to, tlie CollectpiT 
the Collector to the Executive Engineer of the Public Works 
Department; the Executive Engin<jer writes to the^ Siiperr 
intending Engineer (stationed, in this case, at Trichinopoly,^ 
there being only one such officer lor three districts) j he writes* 
to the chief office at Madras, and says whether it is a niatt^* of 
lirst or second importance, and so on. Altogether it i^a long 
l)u.siness, ami in the end the year’s crop is generally lost. Under 
. the old system, I was told, the Executive . Engineer was the 
direct subordinate of the Collector, and small works 'requiring 
no special skill coubl be effected at once by the Collector’s 
direction. It was, of course, necessary for lar^ engineering 
works to be enquired into and to wait, ,bvt three-quarters of 
the “ major ” work (anything over 200 acr<^8 of irrigation beb^ 
considered major” irrigation) was simple work of repair, 
puttigg up bunas, digging channels, digging tanks, &c., which 
any workman could do, and which needed no particular skill. 
SaSSeSie! ll' would appeal' desirable, from what I gathered, that there 
should be a classification of tanks, and, in . accordance with 
this, it should be determined which tanks should be managed 
and repaired by Government, and which by the village com* 
munitie.s. ’It is clear, anyhow, that good might be done by a 
simplification of the process by which repairs are effedbed. • 
Necessarily there must be official enquiry ^s to any wort of 
magnitude, but in nine cases out of ten tfie repairs required 
are those which call for immediate attention, ai^d which, 
if neglected, may produce very much aggr^afied consequents. 
If » the circumlocution that has been instanced , cquld .b,e 
avoided, and a certain amount of discrtlp^ ^x^id exec]i|tiYe, 
power be given to the Collector to have th^^ repairs cfFected 
at the time, the .Ipcal needs would be mdrpi refiaily met, 
expense be, in the end, spared. 

. The syntoiu of 107- It^remains’fopmo to refer to thcAystein of Ooveiminen.t 
/flOftir/Rdviwiooa. advcncos knowD Under the hdlne tuceavi.* Though not 

fined to the purposes of digging and /ret)kir of welte, it is' 
mostly for these that the' advaiic0s are'tli^i and they ar0 th^^ ' 
schemes which are the most satisfattpt^ in their ' 

Advances are also given foir eihbankno^ ‘df ’land, for • 

of cattle, purchase of seed, and occasioAAll^ to’ assist ‘ in pey* * 
meat of debts. The advances litre niade*hy Govettiiheht afe tt * 
moderate rate of inten^st (d| |i6r cent: tod 

* See footnote on page 81. 
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intended to save, the people from being compelled to resort to 
the moM^-lender or oaniyA, who charges a rate of 12, 18, or 
mdre jict, cent., and out of whose clutches the cultivators 
seldom ^el.^ The plan is an excellent one; but its success 
depends entirely upon how it is worked, and how nearly it is 
brdu^ht home to the people, and is adapted to their means. 
What b etill requisite Is, to make it clear to the cultivators that 
the system is one that will benefit them, one that will enable 
them to benefit themselves. If this idea could be once 
thoroughly grasped, the advantages, not alone to the people, 
but to the Government, in the form of an increased revenue 
from the land, ^ would be very great. 

Anyone going through the country as I did, could not fail to 
be impressed forcibly with the diflerence between the way in 
which the taccavi system is worked in one part and that 
^iopted in another, and also with the dependence of the system, 
for i^ts success, upon the energy an<l interest of a single 
individiutl, this being, as a rule, the Collector or Deputy Com 
missioner. Whilst tte system is popular in some districts — 
for instance, in Belgaum (Bombay), the Native State of Ka- 
purthala, Multan, and other parts of the Punjab— in others, 
such as Aligarh (North-West Provinces), it is reported that 
“ the people will not have it on any terms ; ” and in Madura,. 
Coimbatore, and other parts of Madras the complaints are 
great as to the difficulties put in the way of making use of 
the advances for the digging or repair of tanks. 

When advances are made by Government agency the 
returns show that it is but seldom that there are arrears of 
any long standing, and the State loses very little on this 
account. The objections of the people to avail themselves of 
the advances do not arise alone from difficulties put in the way, 
or because the advantages of the system Jiavc not been sum- 
ciently impressed upon them, but largely, also, from their own 
fault, their careless and improvident habits, theii* suspicion, and 
their suability to appreciate what i% intended for their benefit. 
The most important factor in removing these hindrances is 
the personal mterest and activity of * the Collector or Deputy 
Commissioaier. 

The cultivator will often jprefer to resort to the money- 
lender, because the latter gives him the advance at once, 
because he asks no questions, and does not insii^t upon the 
money being devoted solely to the particular purpose for 
which it is given ; he does not come round and see that the' 
work is being carried out, but allows repay men t« at leisure ; 
lastly, he has n(f intemediaries who require to bo '' feed*” 
Wfien, however, a cultivator applies for a taccavi advance, 
he complains (and frequently wjitn reason) that the delays are 
lopg^ Sbud that the enquiries are, put. off ; that he has often to 
WBAt several days at toe Taf^ilaar*s office before that official 
wi]d atoepd to him* that, ^ the end, the advance frequently 
comes ^ late to he of any . use.; that he is bothered by 
minor o^ials who home .to s^.that he has not used the, 
adyaiiee; for. otWi piueposes ^ by others^ again, who come to 
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pass ” the work, but who one and all require their “ palms * 
to be greased ; ’* and that the money, thus filtering tn^Ugh 
several hands, never comes to him to the full extent of tuO 
advance ; lastly, that the Government insist on punctual 
payment of interest and repayment of loan. Thus the rai^t 
conies to undervalue the advantages of the taccavi ^stem, 
and resorts to the easier method ^of going to the haniya^ 
though it may be dearly bought in the end. Then, having 
once obtained the money, he will often use it for marriages 
and for other extravagancies rather than for the presumed 
object, and thus he gets involved deeper and deeper in debt. 

108 . I will now give some instances of the need that exists 
for the cultivators to be made more acquainted with the 
advantages of the taccavi systens, and also of the need Tor 
better administration of the system. * 0 

At Bura, near Cawnpore (North-West Provinces), I satr a cuUivator 
who was constructing a masonr^f well at a cost of Bs. 150. This was 
intended tp irrigate 25 acres. The cost was being paid partly dht of the 
man’s savings, partly by gifts from his family, and the remainder was 
borrowed from the money-lender. The man knew nothing about Govern- 
nutuf culeanres. Other cultivators here said the same thing. • 

In the Punjab Administration Report for 1888-89 it is noted, in regard 
to the Ourgaon district : “ Tahsihfars need constant reminding of the 
“ desirability of encouraging advances. A lot has been done in Bewari, 
‘‘ but there is no reason why the number of wells should not be doubled 
** ill the district ; also well repairing should be done by taccavL The 
** payments, when advances are made, are very punctual.’^ * 

At Ahmedabad (Bombay) I found that the taccavi advances were not 
mada use of. The MnmlaUlar did not like the trouble attaching to .them ; 
his objection was, that ho had to keep separate acconnts for them. 

In the Central Provinces, at Saugor, only two wells have been dug by 
means of Government advances in the last* three years. Of Dongasara it 
is reported, “ There might be more wells here, and the malgmsara (land- 
^ easily •make them.” The Chief Commissioner (Mr. 

Mackenzie), in his proceedings for the year 1888-89, points out that it is 
not the debt to the baniya^ that ruins the raiyatf but the high rate of 
interest, and ^e way he is cheated in settling his accounts with the 
hantya. Also he instances a case where in one ' division there was an 
extremely high mortality of cattle, and where the people would stirely 
have been glad had help been given them ; and yet there was not a single 
loan for purchase of plough cattle, and this entirely beoauA^ idie Dephty 
Commissioner did not trouble^ about it. 

Speaking of Bilaspur, Mr, Mackenzie says, “ The fiwt is, tliat tSe nahiing 
u opposed by the whole weight of the treasury and 

establishments, and it is not till a Deputy Commissioner has msde it 
“plain that no obstruction will be permitted, that people are able jbo 
, obtain loans with reasonable facility.” 

When at Madras, I met in conference a numl^r nf landholders ; ihey 
one and all spoke of the difficulties in the working of the taccem nitsUn ; 
and at a similar conference at Poona it was remarked that local ^eers 
din not troiAle a^ut taceovi because it etatMled extra work on the 
Tahsiidara^ and Others, and|they hadtokeep sep«mteaep<^i|to 
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b^re) raiyatH borrowed locally at 12 per cent, in preference to ueing the 
Opye^went loan, X was told that in Tinnevelly the risk of taking the 
tecMw advances was, that if a man took a loan and tried to dig a well, 
Jie had to pay whether he was successful or not, and the rocky nature of 
the ground made the attempt very uncertain. In cases where a man has 
4aied imd failed, I think, possibly, the rules might with advantage be 
relaxed. 

In ‘many parts of Bengal the landl'^rds (remtulara) have no direct 
interest in the produce of the land so long as they get their rents, and 
they are often too encumbered to lay out capital in water supply ; the 
raiyats are too poor to do anything unaided, and, in consequence, 
reservoirs that used to benefit low-lying rice fields have fallen out of 
repair, and no |resh ones have been constructed. 


109 . By way of contrast, I may now mention cases where 
manifest advantage has foUowed the energetic administration 
<ff the taccavi system, and the popularising of its objects and 
•advantages. • 

In the Punjab Administration Beport for 1888-89 it is said : The 
** inoreMd resort to- taoeavi is in many cases due to the personal influence 
of Deputy Commissioners.*’ Again, ** In the Montgomery District the 
system of advances is undoubtedly popular.” 

In the Multan district I found that the Deputy Commissioner had, in 
the last year alone, given Bs. 28,000 in Utecari advances for the digging of 
wells to supplement the supply of water from the Sidhnai Canal. 


In Belgaum (Bombi^), and entirely through the personal energy of the 
Collector and District Deputy Collector, advi^nces to the extent of Mtweon 
thirty and forty thousand rupees aiiirually have been made during the last 
four yeass, and the number of applications have averaged 748 per annum. 
Advances are made for well and tank digging and repair, for embanking, 
for removing rank grass and weeds, for mvelling ground and makigg rice 
fields out of dry land, for purchase of seed and cattle, and for cutting 
away prickly pear. The District Deputy Collector (Honourable Qur- 
shidapa Virbasapa), who was in charge of two divisions {tolukofi) seven years 
ago, took a personal interest in the matter, and by himself explaining to the 
people the advantages of the taccavi svstem induced them to take it up. 
The Collector, Mr. Muir, issued circulars in the* vernacular, and now all 
the seven taUikas of the Belgaum district havo adopted the system. 
During the seven years there has not been one bad debt, and so much 
.work has been thrown on the MamlaUl^ra that three extra clerks have 
had to be obtained for this work, the cost being paid out of the taecaKi 
gprant. The District Deputy Collector explained to me that everything 
aopends on the prompt examination of applications, and on not keeping 
^e applicants waiting shout at the Mamlatdar'$ office, or sending them to 
ana no repeatedly. The only reoton that advances were not even more 
used was, that the people had already mortgaged their lands so much 
for other debts that they had ho security to give for the Government 
. adyaneci. He was of opinion that it was absolutely necessary for the 
pebple td be ready with their payments on the da^ fixed, .and that it would 
not do to allow them any laxity. With this opinion 1 am inclined to 
agree ; and, though at first I thought that where security ^was good some 
l»Mrty might be shhwn, I now believe that strict enforcement of parent 
Wl^ due M advisable. ^ • 

• ’ Ait War4ha, in the Central Provinces, through the personal energy of 
Cfilouel Sepit, iaeeavi advances bnve been largely made, and in the Central 
Provinces generally, encouragement is given to the taking up of the advanees 
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Mr. Fuller reports^ further, that very great progress has 
been lately made in the amount of the loans advanced iindor 
the Agriculturists* Loans Act (No. XII. of 1884). The figures 
for the last three years are as follows : — 


Year. 

Numberof Loans. 

Amount. * 



Bs. 

1887-88 - 

1,444 

. 26,000 

1888-89 - 

1,692 

43,28.3 

1889-90 - 

2,335 

1,07,459 


• 



Such a marked increase is highly satisfactory, and sho'^rs 
what ^;an be done by the exercise of personal energy. It*i^ 
added that, ''in the whole of the Central Pnovinces re- 
" coveries were made without difficulty ; in only one case 
“ was resort to coercive measures found necessary ; tlovetn- 
" ment realised C*4 per cent, on its outlay under the 
" Agriculturists* Loans Act.*’ Of Bilaspur, which has been 
mentioned in paragraph 108 as having been backward in 
utilising the advances, it is now said, " for several years it was 
" reported that the people were reluctant to take advances, 
" but in 1889-90 Ks. 16,708 were advanced here alone.” 

110 « Native. States have not been slow tp realise tlie advan- 
tages of advances for agricultural improvements. 

In Jeypore the cultivatora are not alhwed to borrow money for sink^n*? 
wells ; the State advanoes money at interest varying from 0 to 12 per 
cent., and the Land Revenue has increased very considerably wherever 
wells have been dug. 

In the Kapurthala State, under British administration, the .system of 
giving advances for agricultural improvements has been made easy and 
is largely used. Within the past two years Rs. 65,4K2 have been dis- 
tributed, mostly for digging andVepair of wells. Nb interest is charged, 
and payment is recovered by seven annual instalments, beginning three 
years subsequent to the completion of the work, l<io increased reveiiue 
IS taken until the improved lands have been benefited f^r five years. 
Applicants are not obliged to attend a^ the Kapdrthala treasury, but' can 
obtain advances from the ftifmt treasury without delay. ' The time occupied 
in deciding taccavi cases rarely exceeds one month. Help is o6casionaIly 
given to indebted owners in the form of advances to free them fromithe pro- 
fessional money-lender. Advances aie given for new wells, for repairs^ for 
purchase of plough cattle and seed, and for redemption of mortgage. In 
18611 there were 24G new wells under construction and 73 under repair, 
and nearly one-half the increase of wells dtirli^; the l^at 10 years had been 
made by means of taecavi advances. Major Massy reports that repsyinents 
are generally made with punctuality, and that there ie still room lor, e^en- 
sion of well sinking. Advances fpr wells wenttup lgom Rs. 7,270 in Sanihat 
1942 (year 1885-86;, and Rs. 6,690 in 1943, .to Rs, 24,702 and Rs. 35,755 

in SauibatM 1944 and 1945 (year 1888-89), thus sAioWing what can be done by 
personal influence and energy. 1 mention this case' apectally, because 
Kapnrthi^ Orders on the^istriots of JuUondior and Hosbiiar| 9 >r,^Snd 
here- culfi'^tion depends mainly on the Oscii^enee of weDs. ptsfimg 
through this part of the country 1 sfLSf wcd^ii inniccess of consiru^idn, but 
thhre is room fprpm^ more, and for th^ ezeemse ot individual seal oh the 
part of Government o ffilc^rs in elfect&l' the improvements that would Mlow. 
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111 , The foregoing instances show cleariy how much has N«ce«slty for 
be^n dorfe, and also how much can still be none, if only the iHiSSimliMand 
matter be made h, personal ono. Were further demonstration < 

needed, it would be found in the case I have mentioned in 
phtagraph 101, viz., that during the quite recent distress in 
Madras the Government advanced money to the extent of 
20,000 Z. in the Chingleput district alone to enable 19,000 new 
wells to-be begun. Besides this, nearly 10 lakhs (say 72,000 /.) 
were advanced in the Kurnool, Bellary, Anantapur, and Cud- 
dapah districts for well digging, and lakhs (say 9,000 L) 
under the Agriculturists’ Loans Act. 

• The want ’ 01 capital on the part of the raimt is undoubtetlly 
a main source of the difficulty in enabling him to undertake 
the construction of wells, tasiks, &;c., on his own account, and, 
therefore, the aid of Government may most advantageously 
l^e called in to assist him and to better the agriculture\)f the 
country. But it is incumbent that every reasonable difficulty 
that stands in the raiyafs way, and which prevents him from 
availing himself of the advantages, should bo removed. 

I do not say that the objections and complaints of the cul- 
tivators are valid ones in general, or that the indifference of 
the people is not mainly their own fault, but there are ways 
in 'which procedure may be simplified, and the system of 
advances be made more popular. And here, while suggesting 
some improvements, I would clesire not to be misunderstood, 
nor to hint in any way that Government are not fully alive to 
the importance of urging on their district officers the carry- 
ing out of the system ; nor, again, am I forgetful of the,»great 
good that has been done in the past. But the subject is one 
which cannot be forced too often or too strongly upon the 
notice of Government and its officials. 


U2. In the first place, the issue of vernacular notices, setting 
forth the advantages of taccavi advances, should be more 
widely adopted, and these should be supplemented by the 

J einsonal activity of the district officer, in certain cases, as 
as already been done in some parts, there might be added 

S ocial intlucements^to the taking up of the advances, such as 
e securing of exemption of improvements from assessment 
at the time of the next Settlement. I am quite aware that 
the Government have declared in India generally that they 
will not tax improvements effected by private capital, 
including those made by means of taccavi advances ; but, as a 
matter of fact,^this promise is rendered nugatory in many 
parts> inasmuch as taxation is raised, nqt on account of the 
Improvements directly* but on the general grounds of rise of 
prices, construction of ndw roads, extension of railways, and 
other means of commupicatibn ; consequently, there is no 
certain security under' the present system that private 
unprovemente willnot be taxed. As long as this continues 
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should be relaxed, at least to the extent of securing the 
man who digs a masonry well that he shall not be directly or 
indirectly liable to any rise of taxation on account of the 
improvement which he has effected by the expenditure of his 
private capital upon it. * * 

There is little doubt that had such a provision existed in 
reality as well as in name, a great many more irrigation 
works would have been carried out by private effort. A 
single instance will make this clear. In a Resolution of the 
Revenue Department of the North-West Provinces and Oudh, 
No. 898a. of 1889, a comparison is drawn between the four 
districts Qhazipur, Jaunpur, Ballia, and Benares, which are 
under permanent settlement as regards the Land Tax, and the 
adjacent and similarly situated districts which are temporarily 
settled, and, consequently, are liable to periodical revision, of 
the Land Tax. In the former, 55 per cent, of the cultivated 
area has been brought under irrigation by welfs, tankl^, and 
streams, and in Jaunpur alone 55,224 wells have been dug by 
private capital. But in the temporarily settled districts only 
between IG and 17 pei* cent, of tne cultivated area has been 
brought under irrigation from wells and other sources, 
exclusive of canals. If the land under canals be added, there 
is, even then, only a total of 22 per cent, of the whole 
cultivated area of the temporarily settled districts under 
irrigation, as against 55 per cent, in the permanently settled 
districts, there being no canals at all in the latter.* Private 
efforts, therefore, under these circumstances, have done far 
moi1» than all the aid of Government, even including the 
making of canals. The points here brought out are well 
worthy of consideration, and it has further to be remembered 
that anything which induces the people to .invest money on 
the land gives them a permanent interest in the continiiance 
of the English rule. 

Next, all hindrances to and delay in giving advanceaemust 
be removed. The Tahsildara and others must know that it is 
not a matter of their choice whether or when they will attend 
to applications, but that it is their clear duty V> expedite 
the advances. A fair interval must Re allowed for an im- 
provement to tell, before payment of instalments is called for. 
This done, I am in favour of strict adherence to the rules as to 
payment on the date when due, and 1 think that the rate of 
interest is well within the cultivator's means. 

Again, repairs should be more promptly attended to ; and . 
minor repairs, as also the management of the smaller tanks, 
should be left to the village community themselves, or to the 
Collector's authority. - * / - . , 

In certain cases, such as that instanc^ed, where a man, 
taking a taccavi advance for digging a well in rocky ground, 
has failed to reach water, the rule might be relaxed . His 
favour, if it be clear that he has spent^the' advance id 
endeavour. : 
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U8. An improvement might be eifccted in the method .of 
disposing' o£ surplus funds accruing from grants made for 
taccavi purposes. 

When the taccavi grant for any district has not been fully 
applied for, so that a surplus is over, this surplus might well 
be transferred to another district where the applications may 
have exceeded the original grant made for the purpose. 

It is also worth the consideration of local Governments 
whether a certain sum of money should not be given annually 
to each Collector or Assistant Collector, which he would be 
bound to expend in advances for wells or similar improvements. 
Kiis would n<ft leave it so much a matter of choice as it is at 
present with the district officer whether he will exert himself 
or not in the giving of advances for agricultural improvement. 

*In the last place, I am strongly of opinion that some share 
iirthe administration of taccavi advances should be put in 
the Jiands of the Provincial Agricultural Departmente. It 
would jlearly be unwise to take any step which would bring 
about collision between the existing Revenue Authorities and 
the Agricultural Departments, and, therefore, the control and 
disbursement of taccavi advances could hanlly be entrusted 
to the Provincial Directors of Agriculture. But, at the same 
time, the Director of Agriculture is the person who should 
best know the agricultural needs of his Province, and he 
should be enjoined to give his special attention to the 
extended working of the taccavi system. Further, he should 
bo empowered to advise the Revenue Authorities generally, 
and to report on specific cases, either of special need, />r of 
non-observance in the application of the funds which have 
been granted. 

It is a misfortune attending the position of tlie Director of 
Agriculture that he has no immediate executive power, but he 
should certainly, I think, be entrusted with the share in 
the administration ot the taccavi advances which I have 
indicated. 


• . CONCLUSIONS. 

114 , Inasmuch as differences in agricultural systems are 
found to' be largely due to differences in the facilities for 
water supply which are possessed by various districts, Im- 
provement in Agriculture will be effected by any means which 
modify these existing differences. Of •this nature are the 
extension of irrigation td dry and precarious tracts, the 
carrying of canals to districts which have no other system of 
irrigation available, and the digging of wells where canals 
cannot be brought. The agency by which such work can be 
carried put iS twofold.. The people can construct minor works, 
such as the digging of shallow tanks, the embankmenf of 
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land, and the making of wells of moderate depth. But the 
carrying out of major works, such as the constructioil of canals 
and the formation of large reservoirs, can be achieved only by 
Government. The efforts of the people should be assisted by 
encouragement given to them by tJie State, and, in particular, 
by the fuller and freer application of the system of taceavi 
advances. 

The Government and the Irrigation Department have done 
a great work in the past in pushing on irrigation schemes 
which have been of enormous benefit to the country ; all tliat 
is wanted is to continue the wojpk. I have shown that tljere 
is still great scope for extendeef action in this directy:>n. 
More particularly can an immense deal be done by niaking 
known and by popularising the taccavi system, anej^by pro- 
viding for the more prompt repair of tanks. 

The special work of Agricultural Departments in this 
connection is to make an agricultural . analysis,” such as 
that referred to in the Government of India’s Resolution of 
December 1881, whereby the requirements of each district in 
the matter of irrigation may be ascertained, as also the best 
means by wdiich the improvement may be effected. In such 
an enquiry the assistance of an expert engineer is required, 
and that of a chemist may also at times be useful. 


RECOMMENDATIONS. 

115 . I recommend : — 

The extension of Canals and other means of Irrigation to 
districts which are in need of them. 

The encouragement of minor works of Irrigation by 
rendering the system of taccavi advances more popular. 

The giving to Agricultural Departments of a share in the 
administration of taccavi advances. c 

The prosecution of Agricultural Enquiry in order to 
ascertain the requirements of each district in respept of 
irrigation. 
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MANURE. 

116# This subject, like the foregoing, is one of the very 
highest importance in a consideration of Indian agriculture 
and its possible improvement. Water and manure together 
represent, in brief, tYiQraiyat'n chief wants. In some respects 
the latter is th^more important requirement, for, whilst atteu-* 
tidh has already been turned to the supplying of water for 
agricultural purposes, but little has been done towards giving 
the* raiyat more manure. , I'he reason is, 1 believe, that 
wjierea^ no one has doubted the value of water, and it can, 
moreover, in, many cases be brought from outside ami re- 
dundant sources, the means of supplying manure, on the 
contrary* do not appear ready at hand, and there has been, 
and still is, uncertainty as to the use and value of ordinary 
manures such as cattle-dung, bones, oil-seed refuse, nitre, jfce. 
This is principally due to a want of scientific knowledge, ami 
of its application to practical agriculture. We are still to-day 
discussing whether cattle -manure loses any of its value by 
burning it as fuel; whether it makes any <Utferenco how 
manure is preserved and stored ; whether urine has any value ; 
whether bones ought to be used in the coimtiy, or might be 
allowed to go for export. While this is the case, it is hardly 
to be wondered at that Government arc not anxious to fake 
up the question of manure supply in the same way as they 
have that of water. This want of deiinite knowledge, and 
the absence of anyone acquainted with Indian agriculture, 
who is at the same time able to speak •authoritatively on 
points of agricultui’al chemistry, constitute a great failing in 
India^ which calls for early remedy. 

U7. In Chapter V., when dealing with the question of the 
possible exhaustion of the soil (paragraph #50), 1 quoted several 
instances iif which r^erence is made to the importance of 
manure, and to the . insufficiency of its supply for keeping up 
the soil's •fertility. Also, in Chapter VI. (paragraph 102), the 
difference between manured and unmanured land was shown 
in the case of Ajmere. The following further examples may be 
given : — 

Mr. Nicholson \^itcs in reference to Coimbatore : — 

‘^,TJiat progress is possible eannot be doubted. In seasons of sorioiis 
drought, such as in the north east monsoon of 1881 , there were a few 
^^alcresof decent crop bn land absolutely similar and contiguous to that 
'** producing almost ttil crops, and in one cise the chnfam was almost equal 
^‘to that of garden land. This was simply due to nrifvtre and the careful 
** cultivation of small areas.'* ^ 

Again, spoating of# Erode, Mr. Nicholson says : — 

*‘No greater contrast, save between garden and ordinary dry crops, can 
^ be seen than between the ordinary upland crops, especially in a year of 
^^poor r^nfall, and the very sime species of crop on a pi^cc of newly- 
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“ reclaimed or well-manured land. In 1291, a year of droughty there 
“ an opportunity of making the contrast, the well-manured dry land jo l"® 
^^most prominent case belonging to a jf^artoA, and having an excellent 
“ cJiolam crop, while surrounding fields had practically nil. The m/yato are 
“ perfectly aware of the reason, and allege want of capital and pasture.^ ^ 

Proverb* ourrent There are numerous proverbs current among the people as 
JSipic necessity and value of manure, but the practice is often 

not as good as the precept. 

Mr. Benson gives, along with others, these from Kurnool 

Tnrva (a kind of soil) hungers after manure as a Brahman after ghi ; , 

** a field without manure is as useless as a cow without ^hA calf ” (meafiing 
that she will not give milk unless the calf is before her)\ ^ 

Mr. Nicholson quotes these: — • • ^ 

“Old muck and lots of water;’* “turn dry land into wet, pen your 
“cattlS (in the field), and feed straw to them “ muck is better even tHaa 
“ the plough.” If manure is useless (good) soil is useless or “ npinure 
“is better than goiKl soil.” 
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118 . It has already been mentioned in the last chapter (para- 
graph 102) that water and manure are really interdependent, 
and that the supply of the one must be considered in reference 
to that of the other. In parts where rainfall is sufficient, 
manure alone may have to be sought, and where there is 
freshly-reclaimed or virgin soil, or land enriched by silt, the 
supply of water alone may suffice. But these conditions 
seldom prevail. In the course of my enquiries I found that 
in every part where rainfall was* light, water and manure 
wer^ mentioned together, and it may be said, without fear of 
contradiction, that one is necessary to the other, and that 
without the presence of both, the full benefit of neither will 
be obtained ; in brief, they are interdependent. This is well 
set forth in the fallowing extract from the Report of the 
Director of Land Records and Agriculture, Bombay Presi- 
dency, 1888-89 

“It cannot be doubted that (1) character and distribution of rainfall, (2) 
“ want of capital, and (3) want of manure, are the most important factors 

“which regulate the demand for canal irri|fation As 

“ regards manure, the difiicalty is great. Irrigated crops ti^ench on the 
“ temporary fertility of the soil, which must be restored either by manure 
“ or rest. Irrigation, therefore, cannot be carried beyond the limits which 
“ the supply of available manure fixes.” ■' 


A practical proof of the truth of the above is ‘seen in the 
sugar-cane cultivation around Poona, the entire industry 
being the outcome of the joint supply olE water and of manure, 
whereas neither, by»itself, would have been sufficient. It was. 
not until the canal was brought hete that the sugar-cane 
cultivation sprang up, and then the grotirers found that they 
must have manure as well. Meerut, Amritsar, Iloshiarpur, 
Mfthim, Avenashi (Coimbatore), and numerous other towns, 
furnish instances of the same truth. Almost every vills^q 
site in the North-West . Provinces is inits^ a similar examme. 
In«the centre are the habitations, clustered together, probaply 
for purposes of defence in past times. Here are the wells, used 
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alike for drinking, washing, and irrigation purposes. Here, 
too, the nfltnnre from cattle, the sweepings of the houses, &c., 
are nearest at hand, and are available for the fields closest by, 
these being also the ones frequented by the people for purposes 
of nature. As a consequence, it is here that both water and 
manure are most used, and that the richest and best cultivation 
is carried on, sugar-cane, poppy, castor-oil bean, potatoes, and 
vegetables of all kinds being grown. This is the inner circle, 
or “garden” culture. Next comes a circle lying beyond 
this, but neither so much manure nor yet so much water can 
be spared for and the crops, though still good, are not 
so good, nor, as a rule, of such a remunerative character ; pulses, 
wheat, barley, and oil-seeds are more general. Next is a 
thir^ or outer circle, which is* only partly manured, and only 
occasionally watered, and wbere cultivation is still less high. 
Lastly, there may be a fourth or outlying part, never bearing 
more than ohe crop a year, a summer crop one year, and a 
winter cnop the next. This land gets no manure and no 
water except the rainfall, and may be termed “ dry ” land. 
Thus, one is able to draw, as it were, successive rings or belts 
round a village, each belt, as it is fiirther removed from the 
centre, indicating less intensive culture, and also the close inter- 
dependence of water and manure. The rent may accordingly 
'vary, as I found it do in a village near Bilhaur, from Rs. 30 
in the central zone, to Rs. 15 in the second, Rs. 10 in the 
third, and Rs. 7 in the outlying portion. This was repeatedly 
pointed out to me by Sir E^ard Buck during our tour in the 
Cawn'pore district. • 

It may be said, generally, that manure goes first to the 
“ garden ” land (watered by well), then to the “ wet ” land 
(watered by “flow ”), and what is over goes to the “dry” land 
(watered by rain only). • 

It is not that the soil was originally difterent in quality, 
though this may sometimes have been the case, thereby 
inducifig the people to pitch their habitations where it was 
best ; but it is mainly the manure, the water, and the resulting 
cultivation, that have brought about the change. It would be 
of little use to extend the supply of water unless there were 
the manure to back it up. The converse is ecjually true ; at 
Hissar (Piihjab) there is plenty of manure, but it is not made 
use of because there is not water enough. Bengal, on the 
other band, furnishes many instances of an abundant rainfall 
but deficiency o£ manure. As a contrast to both these, Meerut 
and Hoshiarpur ar% examples of what can be done by a suf- 
ficiency of each, night-soil being largely need there in con- 
junction with well water. Similarly, Amritsar and Poona 
prove what can be done with canal water and manure. It is 
a common saying that, if you give a raiyat water and manure 
he will grow a erop even upon stones S 

m The Indian cultivator shows by the money which 
he is w illing to pay *for manure when able to afford it^ 
that he is by no means ignorant of its value. When he 
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burns the cow-dung which he collects, he does it, as a rule, 
rather from necessity than from want of knowledge of its 
worth. That, when he has manure, he often does not preserve 
it well, or use it to best advantage, is^ however, the result of 
ignorance. ve 

At M&him (Bombay) I found ^at Rs. 96 an acre was ^te 
an ordinary amount to spend in manure for the 
crops. Even larger sums than this are expended 
vines, as much as Bs. 280 to Rs. 380 an acre being givan ih 
manure, while for ginger, sugar-cane, and plantains the cost 
frequently goes up to Rs. 160 an acre. A cultivator thus graphi- 
cally described to me the effect of manure on fhe ginger ci;pp 
he was cultivating ; he said : — " I use manure, and 3 or 4 sons 
come to each plant.’* At Poona, as much as Rs. 200 per acre 
is spent on manure for sugar-cane f at Amritsar, Rs. 43 an acre 
for tfie potato crop ; at Hoshiarpur, Rs. 60 an acre for sugar- 
cane. • . , 

Nor is it in the quantity of manure alone that thg Native 
often displays great foresight. He also often knows molten to 
put it on, and for which crop to use it. He knows that he 
must not use it on “dry” land but on “wet” laud, where it 
will decompose. He knows, too, the harm of using fresh 
dung, and that it will attract the white ants, and that they, 
in turn, will destroy the crop. 


120. I propose now to review the different ways available in 
India for manuring the laud, and then to see to what extent 
each manure is made use of, to consider what relation its 
supply bears to the wants of crops, and how the supply may 
be improved and extended. 

• 

121 . The most general manure, alike in India and in 
England, is cattje-manure, or, as made in England, farmyard 
manure. But, whilst in the latter country it has to be, and 
can be, supplemented, and even in part replaced, by artificial 
manures, tins is not the case in India, and cattle-n^nure is the 
universal fertiliser and often the only bne available. When, 
therefore, we find it the general practice, even in v411ages, to 
burn a large proportion of the dung from cattle as fuSl, and 
when, on nearing any tow^n, we may see troops of women car- 
rying in baskets on their heads, the cow-dung cakes or bratties, 
which they have made into cakes and dried in the sun, we 
cannot but pause ^to ask ourselves whethfir the burning of 
these cakes as fuel does not imply a great agricultural loss. 
Some have maintained that it does not, for they say that the 
ashes are saved and used on the fields, and assert that ispracti- 
cally the only thing of value in the dung,; others hold that, 
even if the nitrogen be ipst in the burning, the cattljd are 
so poor, and so poorly fed, that there is but little nitrogen to. 
Ipse, for the dung is of very low quality, whilst even what is 
lost is recovered in the extra amount of nitrbgen which exists 
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m i^he rjjj^nfall in‘ India. Such statements, aa these have been 
inaj^^eiA quite recea,tiy« by men, who. though not agricultural 
ohra^s ^emselvea. have not hesitat^ to express boldly their wa the non-iow* 
^Ihmiis oirpQ&|pvwhi|^ they weife not able to investigate, for 
tppmselms. qualified to pass judgment upon. And 

sa. it has ccme about that, from an error as to the amount of 
nit^roj^en hi^tho rabifaU. many tlmories have been built up. 
and but little real investigation has been done. ,1 do not 
]»ean tol^ay that I have been able to investigate the question 
it^all thorqjpighly. but I have done bo sufficiently, at feast, to 
satisfy myself of the incorrectness of many oi the theories 
propounded. Had to show that cattle^m^anure in India is not 
tlm^obr miserable stuff it has been represented to be. but 
t£^^ must, and does, lose % v6r|iF great deal if it is burnt for 
this loss ‘fiot being recovered in the rainfall. Even were 
latter to be the case, wo should have a further difliAilty ; 
the districts of .slight rainfall, where most dung is burnt (be- 
cause is most scarce there), would get least nitrogen 

baclT., for the greater part would be transferred tjp the more 
rainy and more wooded tracts. . \ ; 

» To satisfy myself on these points, I obtained, through the My owninve«ti. 
kindness of Mr. R. H. Elliot, of Bartchinhulla. Mysore (whom *^*‘®*“‘ 

I was visiting at the time), a number of samples, not only of 
the solid droppings of cattle, but of the urine and ’the 
drainings from manure heaps; also samples of the ashes of 
the same, dung after burning cakes made from it ;* samples of 
leaves used for litter, of castor-oil refuse (castor pQonao), 

'earth-nut cake. &c. 1 must not burden this part of my Report 

with all the analyses, but, referring to the Appendix for these.* 

I will now only give sufficient data to enable a comparison to be 
instituted between English and Indian cattle-manure, and to 
establish such other •points as I may wjsh to demonstrate. 

The samples taken were sent to London, Vnd analysed in my 
laboratory there. The cattle-dung was composed of the solid 
droppings of lean working bullocks, taken when fresh and 
put in a tin box. thus reaching me simply in the air^ried 
cdnj}ition. Analysis A is my own; analysis B is one by Mr. . 

John Hughes, of London, of the sun-dried cakes ; C is^a stan- 
dard analysis of EnAish farmyard manure ; D is an analysis 
by myself of the ashes left after burning cakes made from . 
dung similar in composition to that given in column A ; E is 
' an analysis calculated from the results quoted in columns A 
^ and " 
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Table VIII. • 

Aaftij'uior Analtses of Cattle-manube (Indian) and Faemyaed 
eattlMiiMiure. MaNUBE (English). , 



A 

B. 

C. 


Dung of Lean 

Sun-dried 

F.irniyanl 


Cattle (Indian). 

Cakes of 
Cattle-inaunre 

' Manure 


[AlmlritNl.} 

( riidloii). 

(Bnglhli). 

Moffiinm ........ 

19-50 

'--"“■jr- 

7-83 

66-17 • 

* urirniito Diatior ...... 

59‘2« 

66-33 

36 34 

t Mlucml matter (a«li) ..... 

S115 

87*46 



100^ 

inrcoo 

100*00 • 

• contaliSiig ultroiten 

1-34 

1*48 

•65 • « 

t<iiial id iiiniiiAiila ...... 

t containing « 

1-63 

1-80 ^ 

•79 

176 

fiwnl - • 

14*43 

18-C3 

Oxide of Iron and nliitnfna .... 

8-36 


• -43 

IJiiie 

1-04 

1-96 

]-:i5 

Magnesia ....... 

•44 


•15 

Voiaali - 

1-16 

•03 

•67 

Boda 

•34 

trace 

•IW 

Pliosphorlo acid 

•47 

•54 

. -81 

<K]Ual t<i trllmblc pliospliato of lime . 

1-U8 

1-lH 

•6ri 


Table IX. 


Analysli of 
allies of cattle- 
manure. 


ANaVLYSIs of Ashes of Cattle-manure (Indian). 


• 

D. 

K. 

t 

Ashes uf 

rAittle-nmnnre 

(Indfaii) 

after huniiiig. 

100 ports Ilf the 
Oattlo-maiiuru 
(Qnlumn A) woubL 
approximately, 
coutafii, Hft?r 
burning, 20 imrta 
of Ash, thus : -> 

1 

1 

• 

Moisture j 

[ 3-04 

1 

• Organic limiter 

3-40 

t •“ 

Oxide of iron and aluiuiiia 

9-26 

l‘H6 

t FlKwpliQrte Held 

,1-37 

• *38 

Lime - - • - - •-- 

T76 

•35 

X Alkalies and magnesia ....... 

8-97 

• *59 

SUk-eous innttor 

80-30 

15-U4 


iouoo 

Sim T" 

• ooittalulng nitrogen 

•17 

•ote 

equal to ammonia 

•fO 

•040 

t equal to tribaelo plios|dwtQ ci Kmu .... 

9m • 

.98 

X containing potash - - 

805 

•68 
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A nalifsis of Catilc-nycintire. 

I have placed the analysis B, made by Mr. Hughes, side by 
side witlf iny own (A), and it will be noticed that while the snn- 
dried cakes have, of course, less inoisturo than the fresh diing« 
yet, taking this into account, the general composition of the 
two materials is very similar, thus showing that iny analysis A 
is not that of an ‘sample, but of a fair average one. 

This makes my deductions from column E all the stronger. 

Comparing analyses A and 0, the Indian dung has, it 
will be seen, far less moisture, but, ns a oonsetiuence, the 
organic matter in 100 parts is very iimeh higher. Tlie large 
amount of samly matter in Indian dung is noticeable, but in 
o^her mineral constituents, notably p)io.sphorie acid, it is quite 
as good as English manure, w'hile it has double the amount of 
nitrogen. This is, of coiirsef taking the two manures just as 
they arc used, and comparing them weight for weight; but, 
k>*meet objection, even if we suppose the Indian durfg to 
contfun, not*10‘riJ) per cent, of water only, but 00*17 per cent, 
like thejilnglish farmyanl manure, the amount of nitrogen in 
it w*ould he *50^1 per cent. This is <>nly a little below the 
*05 per cent, of the English sample, and that, by the way, 
one of well-made dung. Therefore, whether we consider 
them cm the same basi.s of moisture, or wh«‘thei* wo take them 
as we really have to do with them, viz., weight for weight, the 
small value and inferior (piality of Indian cattle-manure is 
by no means established. In this connection it must be 
remembered that the Indian dung is made without litter, anti 
is merely the soliil dnippings of the cattle, with more or less 
earth, whereas English farmyard manure consists of a quantity 
of litter, as well as of the solid and li<piid «?xcrcincnts of the 
cattle. 

Novr let «s consider what takes place? wh(‘n the dung is 
burnt. Analysis 1) shows the composition^of the ashes in 100 
parts, hut, in order to institute a comparison, I have addeel 
column E. This is calculated from analysis 1), on the 
assumption (founded on analy.sis A), that 100 parts of tlie 
original dung will leave, after burning, 20 parts (one-fifth) of 
ash. In analysis A tlie actual amount of as!) was 21*15 per 
cent. ; in another analysis which 1 made, it w^as 20*25 per cent. ; 
20 per cent., or one-lif^h, is taken for the sake of convenience. 
It will be^seen that 100 parts of the original dung (analysis A), 
containing over 59 parts of organic matter and 1*34 parts of 
nitrogen, lose, on buniing, practically all the organic matter 
and' nitrogen. The nitrogen is reduced from 1*34 to *034 per 
cent., in other words, for every ton of cattle-manure that is 
burnt, 29J lbs. out^of a total of 30 lbs. of* nitrogen (97*5 per 
cent.), are altogether lost. 

In Chapter V. (paragraph* 39) the idea was fully combated 
that this loss was made good by its return in the extra amount 
of nitrogen supposed to be contained in the rainfall. * 

Mr. Hughes, in the paper from w'hich the analysis B is 
taken, remarhs that, wtiile the nitrogenous organic matters 
are lost in the process of burning, ''the mineral mattered 
" which include the lime, potash, and phosphoric acid, remain 
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in the ashes, and if these were returned to the land the only 
“ Ions (the italics are my own) would be the 33 lbs. of nitrogen 
‘'(the ({uantity in one ton of manure), equal to 155 lbs. of 
" sulphate of ammonia for every ton of cattli^-manure so 
“ eiuployed.” But I would point out that, even were this tbi^ 
only loHSj it would imply a very considerable one indeed. The 
155 lbs. of sulphate of ammonia, putting the cost of the latter 
at 12/. per ton, would mean, even in England,, no less an 
outlay than IGs. 7</. to replace the nitrogen thus lost by 
burning a ton of cattle-manure. Hence the loss is not a 
slight one at all, but a very heavy one, and, if it costs so much 
to replace it in England, it cannot be a matter of indifference 
that so much nitrogen is lost to the soil of India by a wasteful 
practice. But this is not all, for«. there is another point that 
must not be overlooked, viz., that the entire value of theor/yanTc 
(or vl'getabhi) matter is lost in the burning, ami this is*a« 
matt4U' of no small moment when, as 1 have shown, soijs in 
India are generally notoriously poor in vegetable matter. 
matiWiL ; aloiic, foi* dung has an important piysicid 

well as chemical effect on the soil, and it acts as a retainer 
oiivtiiU'iil. of moisture.^ Indirectly it may be said, therefore,, that the 
heat of India is increased by the burning of cattle -manure, 
the soil losing the advantage of the moisture-holding 
material.^ In some cases the physical or mechanical effect 
of dung is quite as great as its directly manurial one. This 
is not possesseil by the ashes, and would bo entirely lost in 
the burning. It is not necessary for me to pursue this further 
thaUc to say again that the statements ma<le as to the small 
value of Indian cattle-manure, and the small loss that takes 
place when it is burnt, are incorrect. My analyses arc, of 
course, those of single samples only, but they ivere taken 
»|uito in the ordinarjj course, and arc confirmed by Mr. Hughes’ 
results. I am, however, well aware that much more extended 
work and enquiry than I have had leisure to make are needed 
before facts are i^stablishod for India in the same way as ^hey 
have been in England. Nevertheless, I shall have shown by 
these examples how very great is the need of careful scientific 
enquiiy in connection with agricultui*e, in place of the con- 
jectures and theories of the past. • 

iSJ'toSdu?; for 12*- \ of the practice'of burning dung’w being 

SStaSTdo™ ? *“5* so unfortunately, is ; but it is very far 

nroagb vHirtt, froul being a universal practice aiuong cultivators, pure and 
of diwroM. simple I would go further, and say that the best euWators 
do not burn dung except out of sheer neces'lity, and because 
they have nothing else for fuel, and tha^ even amongst 
second-rate cultivators, « great majority will not bum dung 
if th^ can *4. Perhaps in all my enouiries there was 
none into which 1 looked more closely than Ibis, as I had heard 
and read such diverse opinions about it j consequently, wbene- 
ever I went, I did my best to inform myself upoji it. As tlm 
result^ I have no hesitation whateviur iB jlaying that amongst 
cutUvatora the reason why they bum dung is that they 
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Thus, a cultivator near Cawnpore, belonging to the chamar or leather- 
dresser caste, told me that he made cakes for three months, ana collected 
dung for his fields the other nine mouths, dating from April let in each 
year. An Aluv (goatherd) near Rura made cakes for four months 
(November to February), but collected manure the rest of the time, 
except a little which he burnt for boiling milk, and for his pipe {hookdir^ ; 
a Brahman hero told us that he burnt as little dung as he possibly could. 
A KdtMi at Cawnpore, who had dug a well for himself, and grew vege- 
tables largely, made cakes for eight months in the year, and burnt them, 
but only because he bad to pay so much monev for firewood. He was 
in the habit of buying the stalks of indigo and arhar (a pulse) to eke 
out his fuel, and, in addition, he purchased the town-sweepings to put on 
his fields. ^ 

Mr. Moens, in his Settlement Report of Bareilly, says'; three-quarters 

of the available cow-dtmg of every village has to be consumed as fuel, for 
“ want of wood.” 

At Rasurpur, near Aiina, 1 found thSt manure is sold to other villages, 
but the reason of this is, that the villagers a cattle and not a tillage one 
at all.* 

Beueul. Travelling in Eastern Bengal, in the neighbourhood of Serajgunge, 

I noticed that the general practice among the cultivators W'as, to have two 
heaps of dung, one for fuel and one for manure. * 

Mr. Sen writes of Burdw'an : — Beerbhoom no good cultivator would 
** think of using his cow-dung as fuel. Everything of manurial value is 
‘‘ put in the dung-lveap.” Here there is plenty of jungle. 

Repoi'ts from Lohardaga. Palaman, Pichasa, and other parts ofgpengal 
say that dung is ** not a marketable article,” or is seldom bought or 
“ sold.” 

oaDtraiPio- I cannot give any instance from the Central Provinces in which dung 

Tincei. regularly burnt as fuel. But, as it is well known, heroj if any- 

where, the soil requires no manuring, and one would accordingly expect 
less care in the preservation of dung. 

Ajmeve. At Biawar, near Ajmore, some dung is burnt, and some is kept for 

manure. The supply of water is, unfortunately, short, and this prevents 
as much manure being used on the land as might otherwise be the case. 

Bombay. At Ahmedabad, firewood is scarce ; it costs R. 1 for four maunds of 

40 lbs. eacli, and the testimony of the cultivators is, that they gather 
all the stalks, &c. off their fields, and would not burn any dung if they 
couli^possibly help it. Poona is another place where firewood is expensive. 
It has to be carted between 30 and 40 miles, and then costa Rs. a 
cartload, whereas a cartload of cow-diing cakes costs Rs. 3, and a 
cartload of loose cow-dung, R. I only. It is not to be wonder^ed at, 
then, that the cukes are burnt as fuel instead of the wood. The general 
opinion expressed was, that if the price of wood were halved the cul- 
tivators would uot burn cow-dung, for they fully appreciate its value. 

The country around Nadiad is well wooded, and no Chftrot^r Kimbi (the 
best cultivating caste) burns dung, not eveft for cooking ^rposes. 
Manure is sold out of the town to the cultivators, they paying R. 1 for 
20 maunds (of 40 lbs. each). 

Mr. Beyts says of Gujarfit (Bombay): — “ Here manures are largely 
** used. Cow-dung is not burnt.” 

Msdraa It was, perhaps, in Madras that I found the strongest ground for 

concluding that cultivators, if thev had firewood in sufficiency, would 
abandon the burning of dung as fuel. « 

.\t Avonashi (CoimbAore) the cultivators do not bum dung at all, but, 
on the contrary, th^ buy it from the people who keep cattle but have no 
fields themselvps. This is not because of any plentuhilness of firewood, 
but because by growing hedges and clipping them, and bv gathering, idl 
stalks, d*c., the people manage to eke out their stock of fuel without 
having to bum the dung. No cultivator at bums dung, although 

those who live in the town and keep buffaloes will make up cakes &v 
burning. The same is the ease at Shiyati. % * 

At Hbspet there is plenty of wood, and consetmen^ dung is not burnt, 
except just a little fo*r boiling milk. Firewood at Qunsur (Mysore) has 
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to be earned 17 miles, and costs BsC 3 a ton besides ; this is the sole caase 
of dnnff Wng burnt there. 

Mr. Benson says that in some parts of the Ouddapah district of Madras 
dung is neyer burnt. 

^ JMr. Nicholson, in his Manual of Coimbatore,** goes into this matter at 
considerable length, and shows that cattlC'dung is never used as fuel except 
in towns, and that Mr. Robertson (Superintendent of Qovemment Farms, 

Madras) was wrongly informed when, in one of his Reports, he said it was. 

Mr. Nicholson’s remarks are worth quoting : — 

“ Cattle-dnng is never used except in towns. Very occasionally a few 
" brattfee may be seen in a hamltf-itetfah (a standing or halting place for 
** carts), but not a hundredth of the cattle-dung is so used, partly because 
** the value is gerfectlv known, partly because fuel for the few wants of 
'*i the raiyat is supplied by hedge and tree loppings, cotton and kaniba stalks, 
and so forth.” 

Village sweepings and cattlo^lroppings aro carefully stored ; pots and 
'***tiles are burnt with sweepings, stalks, and small wood, but not with 
hrattiee,'* 

• • • 

H should be added that cow-dung is used for plastering the 
floors jnd walls of houses ; also, that a very large quantity is 
employed, especially on the outskirts of large towns, for 
brick-burning. 

12 ^. The instances hero given show clearly how close is the 
connection between the supply of firewood and the return of between the 
manure to the land. As the result of my enquiries, I feel I SSu^re wppiioS 
may safely assort that where the pi*actice of burning dung as 
fuel prevails among the genuine cultivators, it arises, in eight 
eases out of ten, from the scarcity of firewood. The other 
causes are, a deficiency of water ; the land (as in the Central 
Provinces and silt-renewe<l tracts of the Punjab) not requiring 
manure ; and, lastly, bad cultivation, which generally moans 
cultivation by castes agriculturally inferioi*. 

The fuller treatment of the way in which to remedy the loss 
of manure caused to the land will bi^ taken in the next 
chapter,, but I may, before passing on, say that the only 
remedy I can see is the establishment of the '' Fuel and Fodder 
Reserves ” spoken of in Chapter IV., paragraph 37. Anyhow, 
there can be but one opinion as to the desirability of lessening 
the amount of dung burnt. Sir Edward Buck wrote in 1881 ; — 

” It is manifest tliat in the interest of agriculture every 
attempt should be made to minimise the expenditure of 
manure as fuel.” 

125 . Ashes of dung have a distinct value on account of their 
mineral constituents, and they may occasionally be used to itpcdai uses, 
greater advantage than the dung itself. When, for example,^ a 
forcing effect is not desirable, the ashes are preferred ; again, in 
very wet parts, such as Mabim, the cultivators have difficulty in 
preserving manure, and the most general use they put it to is to 
burn it for rSb* (the system of making seed-beds for rice, &c.). 

The unbumt manure would possibly, in such a wet climate, 
retain too much moisture and keep the soil too sodden, wherew 
the ashes hitve a reverse effect, and enable the water to drain 
iVVf ay better, Uios keeping the soil porous and less saturated. 

^ 8m footnote, page 27. 

o 4 
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Affain, it is a question still to be determined satis^^torily, 
whether in soils like black cotton-soil there may not be 
sufficient organic matter to render the ashes of dung as 
effective as the dung itself. 

I mention these points in suggesting a field of enquiry in 
which agricultural chemistry can do much good by explaining 
what does actually take place. 

But, that the cultivator, when he does prefer ashes to dung, or 
else the whole dung to the mere ashes, does so simply from faney 
or from ignosanoe, I am by no means ready to allow, but 
assert that quite the contrary is the case. A cultivator from 
Tinnevelly, whom 1 interviewed, described to me his practice 
thus : — ** I would use ashes for^ my nursery beds, and raw 

dung to get ‘ produce.* ’* He acld^d tliat for heavy land 4ie 
would use the raw dung, and the ashes for his lighter land. Tbi^ 
use of dung for opening heavy land quite agrees v^t^h English 
experience. At Madura the cultivators said to me the Native 

knows the unbumt dung is better ; there is more ‘ force * in 
** it.’* I often think of the answers given to me by two culti- 
vators, one at Salem, the other at Avenashi, when, after they 
had complained to me of the difficulty of getting fire'^ood, 1 
said to them, for the purpose of testing them, ** But why don’t 
** you make the dung into cakes and burn them ? Then you 
** have the ashes left ; what more do you want ? ” The one 
replied, " What is that ? It’s only a little ; that’s not enough.” 
The other said, If I bum the dung what shall I have for 
“manure? How can I live if I burn my cattle-dung? 1 
“ wifnt it all for my garden.” 

I pass on now to consider other modes of manuring the land. 

126. Folding of sheep and cattle on land, for the purpose of 
manuring it, is another practice understood in some pai*ts, 
but neglected in otliers. It has one great advantage, in that 
the urine is not lost, as it generally is. Folding is practised 
largely in Coimbatore and other parts of Madras; irt the 
North-West Provinces ; in Palamau, and Rungpore in Bengal 
fchiefly for sugar-cane and tobacco crops) ; at Rawal Pindi 
(Punjabh and elsewhere. Sheep and goats are generally used, 
but cattle are not unfrequently tied outmde the pens also, and 
fodder [princinally cholam (a millet)] is ^ven to them. The 
animals are allowed to graze by day over the dry fields, along 
roadsides and wastes, picking up whatever they can, and at 
night they are brought into the pens. The pens are moved 
about every second day. The cultivators pay for the privilege 
of . having the sheep go over their fields, thereby manuring 
the land. In Tinnevelly, sheep are bred largely, and chiefly 
with the object of using them for manunng the land, 

127. Perhaps next .to, but insignificant :a8 compared with, 
cattle-manure, is the use, as a manurial agent, of the refuse 
obtained from various oil-seeds after the ^il has been eapreseed 
from them. The princi]|^ oil-seeds ,thua tfsed are the 
following : — Castor-oil seed {Iticimus communis) ; Oingelly^ 

or Sesame {Sesamum indieum); Earth-nut or ground- 
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nut (ilsttcAwf hypotfea); Kardai or SatHower (Carthamm- 
tinctorius) ; Rape seed ; Mustard seed ; Ni^j^er seed {GaizotUt 
ahysainica) ; Linseed ; Ootton seed. The seeds of the f ruita 
of several trees, such as Pongamia fflabra, ItantHia latifotia 
(flfe Mahua tree), and Mclia Azadiraelita (the Neem tree), 
are also pressed, and the refuse is employed as manure, chiefly 
in the coffee districts. Most of these aeetls, after expression 
of the oil, arc also used primaidly for feeding cattle, and 
secondarily for manure. 

Castor-oil is a plant grown very largeh*' in Ouyariit (Bombay), ca«t<*r 
and it is a cotinnon siglit to see it fringing the fields in the 
North-West Provinces, also in Bombay and Madias* In 
Miihiip, where, in consequence of heavy and continuous rain,, 
it* is hard to preserve cow^lung, castor refuse, obtained from 
jTixijar&t, is used to a surprising extent for the more expensive 
crops. Thys, for betel vines, from 9 to 12 tons of castor cake, 
per acre, costing Rs. 280 to Rs. 380, will be carefully applied 
in hamTfiils round the base of the plants, in some 15 to 20 
separate doses ; for ginger, sugar-cane, an<l plantains, lesser 
amounts, but still costing from Rs. (50 to Us. 160 per acre, are 
used. (^aStor refuse is also employed at Poona, Burdwan 
(Bengal), Hoshiarpur (Puiijab), and elsewhere, but in many 
places it i.s merely thrown on manure heaps or else burnt as. 
fuel. Its cost vai'ies from Rs. 20 to Rb. 35 a ton. An cxteiiHive 
use for it is found in the coffee-growdng districts of Coorg and 
Mysore, where it is known as castor potyaac. 


An analysis which I made of a sample of Cfintor 2 ioonaeivmn 
Mysore showed it to contain — 

Per Cent 


Nitrogen - - - 

eiiual to Ammonia - 
Phosphate of Lime 


4- 52 

5- 49 
2-86 


Accordingly, it possessed inanurial properties of decided 
value. 

Qingelly cake is often fed to cattle, and is also exported. otiieraAt*. 
Earih-nutjis grown mostly in Madras, and especially in South 
Arcot ; it goes mainly for export. Rape seed and Mustard seed! 
are simyarly exported. Niger seed is not largely grown, hut 
yields a good burniiig oil, and the residue is used as food for 
cattle. Linseed is almost entirely an export crop. Cotton seed 
is generallv fed locally to cattle. The other seeds mentioned 
have mostly only a local significance ; but from the flowers of 
the" Mahua tree ^assia latifolia) a spirit is obtained by dis- 
tillation, the spent material being usedT as food for cattle. 

The fruit of the Mahua tree, when allowed to ripen, contains, 
a hard seed from which a valuable oil is expressed, and 
the residue is used as manure under the name Bae^ia cake.. 

For the particulars given as to the various oil-seeds 1 am 
mainly indebted to ftr. Oeo. Watt. Analyses of several of 
the varieties^of cakes are given in the Appendix.* 

'-T-n - - r-r- -w,.; ■ — ■■■ , e 

^ See Appendioes J. and K. 
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Now it is clear that, as these seeds arc for the grtatcr part 
exported, their export must imply the removal of a very 
considerable amount of the constituents of the soil. Were 
they (with the exception of castor-oil seed) to be consumed 
by cattle, after expression of the oil, the manurial constituents 
would be returned to the soil from which they were drawn, 
and the balance of fertility might be maintained. The oil, 
having itself no manurial proportie.s, and being derived from 
the atmosphere and not from the soil, is a fitting object for 
expo'rt ; but to send away the entire seed, or the refuse after 
removal of the oil, is to send away the valuabR manurial con- 
stituents contained in the seed, including those taken out*of 
the soil itself ; in brief, to expert them is to export the soil's 
fertility. The answer given will deubtless be that there is*tho 
advantage of the ready cash obtained in exchange ; but it 
becomes the duty of Agricultural Departments, and of E;<.peri- 
mcntal Farms in particular, todomonstrato clearly to ijhe people 
what the advantages are of using such refuse materials, either 
as food for cattle, and thus indirectly as manure, or else by 
direct application to the land. Where, as in India, supplies of 
manure in any form are so short, it seems wrong to allow so 
much manurial clement to be carried beyond the seas, without 
endeavouring to establish its value and the importance of 
retaining it in the country. We in England are not slow to 
avail ourselves of the advantages this export system offers ; 
and at the time of my leaving for India I was feeding bullocks 
at ijie Woburn Experimental Farm on linseed cake, and was 
also growing cro^)s with rape cake manure. Both these 
materials, in all likelihood, were the produce of Indian soil, 
and represented its transported fertility, 

128. Seef, or Indigo refuse, cimsists of the leaves and stalks 
of the Indigo plant after they have been steeped in order to 
extract the colouring matter, and is largely used in the ]^ndigo 
districts of Behar and Bengal by the planters, being, practi- 
cally, the only manure they employ. Where, as in Madras, the 
North-West Provinces, and the Punjab, the manufacture is 
mostly carried on only on the small sciJe and by ^Tatives, the 
seet is purchased by the ordinary cultivators, and they spread 
it on their fields, A great deal is so used in the (Suddapali 
district of Madras. A field thus manured is considered not to 
need any more manure for the next three years or longer. I 
saw, near Oawnpore, a splendid field where wheat was growing 
on land thus treated, and experiments condi^ted at the Cawn- 
poTo Experimental ^arm have shown the benefit of the refuse. 
The cultivators do not like the seet when new, but prefer it 
when nearly two years old. At Rura, near Oawnpore, 1 found 
that the landlords (svmindara) were in the habit of manuring 
the fields with the »eet at their own expense, and then letting 
them out to cultivators at a high rental 

• 

•129. Next to be considered is green-tlaanuring, a practice 
not unknovrn, but yet not nearly as widely distributed as it 
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might \yth advantage be. San or fag hemp {CrotalaHa 
jxincea) is the crop most generally ploughed in ; indigo is 
another ; mustard is occasionally used ; and frequently on 
rice fields the weeds are allowed to gi'ow, and then turned 
iif lo act as manure. In Loliardaga the favourite green crop 
is sdvjdn (a wild form of Banicnm miliaceum) ; it is often 
grown with rice, and after the rice has been harvested the 
green crop is turned ip and buried in the soil. Green-manuring 
is well understood in some parts ; for example, in Qujardt 
(Bombay). It is also practised in Hoshiarpur, Biirdwan, 

Hooghly, Choia Nagpur, Poona, and parts of Kldindcsh. San 
ploughed in as a green crop, in preparation for sugar-cane, is 
the usual form of green-manuring. In other districts, such as 
Bareilly (North-West Provinces), green-manuring is quite 
unknown ; in Coimbatore too, so far as the actual growing of 
green crops ,is concerned-; whilst in many parts of Bengal its 
use Alight be more extended. Mr. Moens says of Bareilly, 

“ The bBnclit of ploughing in a green crop is (piite unknown 

here." Experiments made at the Bhadgaon (Bombay) and 
Cawnpore (North-West Provinces) Farms have demonstrated 
the advantages of ploughing in green crops such as the mn 
hemp or indigo. 

130, Over a large part of Madras, Coimbatore included, the TTMoftwij?* ami 
spreading of wild shrubs such as wild in<ligo {Wvightia 
tinctoria), madar {Gidotrojns gigantm), avnrdi 
miricnlatii), koiinji (Tejihrtma ini.rpurea), copvolvuliis, and 
the shoots and leaves of Pongamia tjfiihnh and other iTreos 
is much usctl on “ ^vet " lands, principally on rice fiedds. The 
shrubs and leaves ai'O sprea<l green on the fields, and then 
trodden in by foot. At Hospet, which is served by a canal, led 
by a weir or anient from the river TungaVadra, and where the 
cultivation is exceptionally good, I saw this plan of green- 
manuring being carried out. Trees are grown round every 
field^and along the banks of the water-channels, and are de- 
foliated once in three years ; the twigs and leaves are spread 
on the land where rice is to be sown ; canal water is let on, 
and the t^gs are trorlden into the soil with the foot. About 
eigSt days later, rice is sown broadcast on the top. It is 
worthy t)f note that, though served by canal irrigation, the 
compartments or beds in which the water is enclosed are here 
quite small, just as in “ garden " cultivation. 

The practice of putting twigs and leaves on rice fields is 
largely adopted jn Tinnevelly. Branches and leaves are used 
as manure near Bangalore in April, and at the end of the 
monsoon. When touring in the Suni Valley (Punjab) Dr. 

Watt pointed out to me a shrub {Aclhatoda Vasica) which acts 
as a weed-exterminator ; the natives spread it, when green, 
on their rice fields, and it is said to kill all the weeds in 24 
hours. At Mahiiii the leaves of the .sugar-cane are spread on 
the ginger-beds to §Lct as manure ; leaves are also put round 
the plantains: Near Bnra (North-West Provinces) I saw* a 
cultivator using leaves as manure on his opium beds, and he 
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thought very highly of them. In the Forests of No^th Kanara 
and along the Malabar eoast leaves are gathered and used as 
manure. Leaves are, generally speaking, collected in the 
neighbourhood of towns and villages for the purpose of 
parching ” grain. ** 

I believe that in these various ways of green-manuring, the 
jjhynicfxl improvement of the soil is an important point. At 
the same time it shows that the value of vegetable matter, 
as an addition to the soil, is not neglected by the raiyat, 
although some would maintain that its loss in the burning of 
cow-dung is of no account. • 

131 Associated with the use of twigs, leaves, &c. 'for 
manure is the system of seeclj-bed cultivation teniied 7*dh* 
This system is employed mainly.in the Bombay Presidency 
throughout the districts of heaviest rainfall, but it is i\pt 
unknown in parts of Bengal. The crops for. which it is 
chiefly used are rice and a millet called ndgli ^Hjtausine 
Covacana). The word rnh literally means '' cultivation.** The 
process consists in heaping on the spot selected for the seed- 
bed successive layers of cow-dung, tree-loppings, shrubs, 
leaves, ami grass, with earth on the top to keep all down ; 
the heap is made about three feet high, and then the whole is 
set fire to. 

As regards the advantage, still more the necessity, of rah, 
there have been continuous contentions between the culti- 
vators and those who have supported them, on the one hand, 
and the Forest Department on the other, the latter main- 
taining that the practice is a wasteful one, and that the 
lopping of trees injures the forests greatly. In 1885 a Forest 
Commission was appointed in Bombay to enquire into the 
matter, and Mr. Ozanne, Director of Land Records and Agri- 
culture, Bombay Presidency, conducted a number of experi- 
ments, which, though not absolutely conclusive nor complete, 
went far to sliow that the raiyot in rdb areas was aclppting 
the only ready means by which he could cultivate his rice 
crop with ^rofi.t. Great credit is due to Mr. Ozanne for the 
energy which he showed and the line of enquir^^ he adopted. 
He pointed out that there are defined limits to rdb cultiva- 
tion, viz., the districts where rainfall is very heavjc and also 
continuous. For example, rdb exists in the Konkan, whereas 
in Dh&rwar, where the rainfall is less heavy, it does not- 
Similarly, rdb is not used where there is tank irrigation, for 
by^ the aid of the tank the seed can be sown before the heavy 
rains come. Mr. Ozanne's experiments also Hhowed that brush- 
wood and shrubs when used as rdb material give just as.good 
results as boughs of trees do, *and that there is nothing in the 
raiyaVe belief in the superior virtues of particular kinds of 
trees. Cow-dung (which the prizes most for rdb) gave 

the best results of all ; the supply of it is, however, limited ; 
but, with the aid of brushwood, shrubs, and gfass,^ the culti- 
vator can make up the necessary amount for buniing. In this 
* ^ - - - • ' ■ ■ — » ' ■ 

^ See footnote, page 27. 
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way the Forests had, up to the time of the enquiry, been of 
great use to agriculture. 

It is undisputed that transplanted rice gives far and away 
the best return, and that only the finest kinds of rice are so 
sown. At Igktpuri, where, owing to scarcity of rdb material, 
a gObd deal of rice is grown from “sprouted” seed (the seed 
being allowed to soak for two days in water before sowing), 
the out-turn is not so good as at Kalyan where i*db prevails. 

If seed is “ sprouted” and sown, but the rain does not then 
last, the seed is wasted, but rdhed seed is not put in the seed- 
bed until the rain actually comes. The assessment of the land 
has of late beenjowered at Igatpuri,on account, it is believed, 
of the difficulty in getting rab material, and the consequent 
lesser yield of rice. Rice, though aquatic, cannot stand im- 
mersion, and it is noticeable that where rah is practised 
the seed-bed is alwa}^ on elevated ground. Hiee cannot 
b8 sown in the wet, as it would rot; this accounts for rah 
being 'used at Malum, inasmuch as, apart from the diffi- 
culty of preserving the cow-dung in such a wet climate, if it 
were put on the seed-bed it would tend to bold the moisture 
all the more. By burning the dung on the laud a drier and 
more porous soil is obtained. 

At first sight, 1 allow, one would conclude that tlio practice The aiiTMtages 
must be a very wasteful one, but the fact that it is carried 
on by raiyats such as those at Mttliiiii, the excellence of 
whose cultivation excited my highest ailmiraticm, obliges me 
to conclude that, though 1 cannot explain xvhy it is, yet it is 
the one way in which the cultivator can grow his rice to best 

I )roiit. 1 cannot believe that men who annually spend such 
arge sums as these cultivators do in the purchase of castor 
refuse, &c. would burn their cow-dung for rdb if they had 
not found out by experience that it was the best plan to 
adopt. In other words, 1 am content to l(?aru from practical 
experience, and to endeavour to explain the science from the 
practice. 

It is not at all unlikely that much of the benefit of rdb is «xpianft- 

due to the change pro<luced in the mechanical texture of the 
soil by the burning which it undergoes. This results in the 
liberation of some of its dormant constituents, and the supply 
of ready-formed food for the plant, which, at this stage, needs 
to be qui^ly forced on ; then, again, the a^ldition of mineral 
matter from the materials burnt must conduce to the richness 
of the soil, and, while supplying plant food, would, at the 
same time, render the soil porous, so that it would not retain 
excessive moisture^ as might be the case were natural manure 
or green leaves to be useX There is a furfher possible benefit 
in the destruction, through burning, of any weed seeds which 
might choke the rice in its early stages. I find it stated in 
the Lohardaga Agricultural Report that : — 

^ for paddy nnneries, in many parts the manure heap is set on fire 
** first, the motive being to kill gmss seeds, which, where the soil is poor, 

“ would mrmiinfte and kiH the rice : but this is not done in Five Farganas, 

** since the land is fertile there, and the young crop grows up strongly 
enough to kedp the weeds in check.**. 
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This instance from Bengal may afford a possible explana- 
tion of what takes place lu other parts. The whote subject 
of rdh is an interesting rfnd important one, about which there 
is still much to be learnt, and on which the scientific agricul- 
turist may usefully work. •• 

132. Another system of manuring is that by using silt, 
tank mud, &c., or by the mixing of soils of different character, 
in order to improve the textui'c of the land. 

Vast areas in Bengal arc annually renewed naturally by 
the silt of rivers, and there are in the Punjab, for example, 
near Gilj rat, stretches ' which are covered yearly by the silt 
brought down by mountain streams. In the Jhelum add 
Shahpur districts, at the foot of the Salt Range, there are 
similar tracts ; here the fields are first embanked, and th^n 
the flood water of hill torrents is turned into them througl^ 
an opening in the upper end of the embankment. • The water 
is allowed to flow in until the field is converted into a pond. 
When this dries up, a crop is sown, and requires no*further 
watering or rain. In this way the wheat-growing areas of 
these districts are forinc^d, and no manure is used or needed, 
the coming of the silt supplying more fertilising matter than 
many manurings cotild. 

In Bohar a largo proportion of the land is inundated, and 
the soil is washed from the higher to the lower land, the 
latter consequently not requiring manure. 

Jute-growing in Eastm-n Bengal is carried on by the annual 
renewals of silt from the rivers, and where it comes no manure 
is needed at all. 

It is found that wherever there is silt the raiyat does not 
value ordinary manure or take trouble in preserving it ; he 
looks for the silt to come instead. 

In the case of siltMaden canals one reason for the excessive 
use of canal water i.s, that the more water that is used the 
more silt is there deposited, and the people alongside canals 
have been known to cut the banks in order to get the silt on 
to their lands. The use of canal silt for growing trees on salty 
land {nmr)y and for reclaiming the latter, has been (jiientioned. 
{See paragraph 7o.) • 

Great distinctions are drawn by the cultivators J)etween 
the rivers and canals which bring silt and those which do not. 
Thus, tlie Sutlej is a snow-fed river, and brings sand rather 
than mud ; the silt of the Jumna is considered fertilising, that 
of the Ganges is not. 

The rich soil dug out from tanks is wiSely appreciated 
throughout Madras, and in Coimbatore 1 have seen '^soil- 
mixing” going on, a lighter and red soil being mixed with 
a heavier and black one. At Bungpore in Bengal this is also 
practised, especially for jute land, the better soil being 
mixed with the inferior, just as pond mud might be mixed 
with a sandy soil. 

' At ]S[adiad(Bombay^l noticed another kind of "soil-mixing.” 
Here the fields are all surrounded by hedges grovring on em- 
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bankmonts. When it is requh*ed to turn a hold into a I'ico 
hela, the«topsoil is thrown from the centre up against the 
hedge, thus making an embankmonH the level of the held 
is lowered thereby, so that the rain water, when it falls, is 
held up and soaks the soil thoroughly. When, in turn, the held 
recjSircs to be manured, the soil is thrown back from the 
hedge-side on to the held and i.s spread over it. 

133 . Nitre or saltpetre (nitrate of potash) is a salt with NUrooraait- 
which the soil in many parts of India is impregnated, and the **^'**^®‘ 
manufacture of nitre, together with some common salt, hy a 
somewhat crude process of extraction and purification, may 
be .seen very freq^uently. Though the manufacture is widely 
distributed, it is in Behar ami the North-West Provinces that 
most nitre is made. The eai«th around the remains of old 
villages is specially found tt> be thus iiiiprognated. The accu- 
n»ulations of the salt in all probability liave their origin in 
the natural process of nitrification (production of nitrates) 
vrhich tl;^ solid ami liquid excreta of cattle and men, ns 
well as vegetable and other refuse, have undergone. Wood 
and other vegetable ashes supply potash in the form of car- 
bonate of potash, which then combines with the nitrates, 
producing nitrate of fiotash. . Tlie potash in the soil itself, 
more especially when the soil is clayey in nature, no doubt, 
contributes also to the production of nitre. This explanation 
accounts for the nitre-containing earth being found mainly 
where habitations formerly stood. 

The men who manufacture the salt know by tasting the 
earth whether it will pay them to work it or not. • 

Nitre as a manure is but little used, owing to its liigh price. 
Experiments at Government Farms have shown that it gives 
a considerable increase in the out-turn of cereal and other 
crops ; but these experiments, like several others, have, not 
been conducted Avith a view to seeing if the extra return 
would pay for the expenditure, and if there be a likeliliootl of 
the TcXyat availing himself of the manure. The price of crude 
saltpetre vanes in Behar from lls. 1. As. S. to Rs. 3 per maund 
(of 80 lbs*)* lower-priced kftxd would be very impure. 

Generally 8‘()eaking, it. may be said that its cost locally is 
Bs. 2^ to Bs. 3 per inannd of 80 lbs. This is the price at 
Cawnpore*; also at Salem (Madras). In Gujardt (Bombay) 
nitre costs nearly Rs. 5 for the same weight ; and delivered at 
Calcutta, the price is from Rs. 5 to Rs. 6^, according to 
quality. 

The price of ssjtpetre, accordingly, puts it quite beyond 
the reach of the ordinary cultivator, and it is only in the 
case of crops which bring large monetary return, such as UMMmatiure. 
sugar-cane,^ coffee, tobacco, opium, and indigo, that it has any 
chance of being used in the country. Thus, it becomes 
almost exclusively an article of export, principally to the 
United Kingdom. In Ooorg, among the coffee planters, e 
small amounlf is used as manure. Occasionally, top, the 
Natives will use the niti^-eontaining earth itself as a manurci; 
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spreading it round the base of the sugar-canes, &c. I saw the 
earth being used for canes at Hoshiarpur, and also for wfteat 
at Hissar. 1 n efiiores^nce of nitre often appears on the 
walls of hous ;s in villa^s of the North-West ft’ovhices and 
Oudh, as well as on the earth around them ; it is then scraped 
oft* and used as manure. •• 

Reference has been made in the last chapter (Chapter VI., 
paragraph 99) to well water which is termea ZiAara by the cul- 
tivators, an<l which is held in special repute for tobacco-growing. 
Nitrates, as I have shown in the analysis there quoted, hold 
a very prominent place in the composition of such waters, 
although, in that instance, rather to my siyprisc, 1 found 
that they existed as soda and not as 'potash salts. It is quite 
possible that nitrate of potash occurs in other cases, but the 
subject needs more complete * investigation. In another 
instt^nce, when at Avenashi, I noticed a white crust on the 
soil, and the cultivator said that it was prejudicial to hft 
sugar-canes; ho added that it came from the* well water. 
He did not grow tobacco here because the water was not of 
the hind of hrackishness he liked. As far as 1 could tell 
from a cursory examination, the saline crust on the soil 
was sulphate of soda, but whether it came from the water 
or from the soil no one could tell me. • I only mention this 
to sliow that the Native clearly discriminates between the 
properties of difTerent waters, though he «loes not know 
whence they arise, and also to show the amount of useful 
work that could bo done by a chemist who would investigate 
these various points. 

Other sources of potash are wood ashes and the ashes from 
burnt cow-dung cakes; these, as we have seen, are not wasted, 
but generally find their way on to the manure heap. 

134 . Lime is seldom, if at all, used as a manure. Nor, as we 
have seen in Chapter V. (paragraph 68), is its use generally 
required, the soils of India, as a rule, containing a sufiiciency. 
Were there to be need of its special applicationi an abundant 
supply would be^found in the concretionary limestone known 
as kankar, which in so many parts undeidies the soil. 

A further supply of lime, in another form, is available from 
the vast beds of gypsum (sulphate of liAe) found in the Salt 
Range in the Punjab, which are capable of supplying almost 
inexhaustible quantities of lime. Some experiments thiit have 
been carried out seem to point to the possibly profitable use 
of gypsum as a manure for indigo, and suppoH for this may 
be found in the known value of gypsum as a manure for 
clover. Indigo, li](e clover, is a leguminoift plant. It is on 
the laterite soils of Coorg and Mysore, as also in the 
Neilgherries, that the lack of lime in^tbe soil is felt, and here 
its application sepai*ately would, I am confident, be beneficial. 
Mr.* Mliot, of Munjerabad, reports to me that lime, whore put 
on, has done good. Unfortunately, it is in these parts 
lime is hardest to piocure. In Coorg and Mysore a compost 
fpr coffee is made out of the pulp frdm the coffee berries 
mixed with lime, soil, kt* 
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phosphates to the soil. Small quantities of apatite and 
phosphatic nodules were found by Dj\ Warth and Sir. Parsons 
at Mussoorie (North-West Provinces), in 1884, and by Dr. 
Warth, in the Eocene of the Eastern Salt Range. Coprolites 
have been discovered in spots in East Berar and the Upper 
Qodaveri district in Hyderabad, but nowhere in anything 
like sufficient quantity to be profitably worked. Nothing 
else that I know of in the way of raw phosphatic material for 
manufacture into manures has been found in India. 

Fish manure which may be consiilered partly a phosphatic 
manure, is prepared in parts along the sea coast, such as Man- 
galore (Mysore), and is transported inland within certain 
distances, being used almost t^ntirely by the coffee planters of 
Coorg and Mysore. 

• I pass now to the more important consideration of the use 
of bemes. 

136. fionea, as is known, arc very extensively exporteil from 
India, and are but little used in the country itself. The ques- 
tion Avhether the export of bones should be allow’cd to continue 
without a strong effort being made to retain this source of 
manure in the country, has been prominently brought forward 
of late years, and the Government of India recently caused 
enquiries to be madq as to the trade in and use of bones. The 
general reply received was, that the export was an increasing 
one ; that the trade was carried on entirely by European 
capital, and that the actual collection of hones was done by 
Muhammadans and low-caste Hindus ; that it was principally 
confined to <listricts served hy railways, and from villages 
within an easy distance of the line ; and, lastly, that bones 
were not used by the native agriculturists. It is estimated 
that 60 million cattle die or are slaugntered annually in 
India. The export of hides and skins amounts to over 80 
milliofi yearly, though the number is not an increasing one, 
for more raw hides have been used in the«country itself of 
late. « In 1888-89, as also in 1889-90, (ij million raw hides 
were exported from India to foreign countries, million 
dressed hides, 4 millfon raw skins, and 19 million dressed 
skins. Whether taken from the number of hides or from the 
estimate of the cattle that perish, it is evident that there must 
be a very large supply of bones available. Hindus, however, 
being, largely a non-meat-eating people, and regjarding the 
bones of cattle as those of their ancestors, and hence sacred, 
are prevented hf their caste prejudices •from collecting or 
utilising the bones. Ninety per cent, of the Hindus may be 
said to be non-meat-eating, and, of the remaining 10 per cent., 
fully 5 per cent, cannot afford to get meat.* The consequence 
is, that the bones are left l^ng about wherever the animals 
may happen to die, or are thrown into ditches {nullahs) and 
ravines and laft there. It has also to be remembered that 
Indian cattle are less hardy in resisting disease than Europeaji 
catGe, and, consequently, may drop ofHn great numbers when 
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an epidemic breaks out. Within the past fifteen years a 
trade has sprung up in the collection and export of bones ; it 
has increased and is still increasing. Ainiost the whole 
amount collected is sent to the United Kingdom, where the 
use of bones, either raw or else manufactured into artifitSal 
Amou^^ manures, is valued highly. The exports of bones from India 
* have been, in round numbers, as follows : — 

Year, Tone, Year, Tons, 

1884- 85 - - 18,000 1887-88 - 20,000 

1885- 80 - - 22,000 1888-89 - 35,000 

1880-87 - - 18,000 1889-90 — 44,000 

Of this total, above one-third goes from Bombay, somewliat 
less from Karachi, and almost aU the rest from Bengal (Cal- 
cutta). Madras exports only a small amount, and that rnaihly 
to Ceylon. The total value of the exports in 1889-90 vriws 
Rs. 24,27,489. Out of the 44,000 tons exported* in 18^9-90, 
close upon 40,000 tons went to the United Kingdom, and 
2,200 tons to Ceylon. Thus, the trade may be considered one 
almost entirely with the United Kingdom, and yet, despite 
this large influx of bones, it amounted, in 1888, toonly about 
one-fourth of the total amount of bones used annually in the 
United Kingdom. 

For the statistics here given I am indebted to Mr. J. E. 
O’Conor of the Finance Department, G9vernment of India,, 
and to Mr, H. Voss of the Anglo-Continental Guano Works, 
London. 

^e^ooiicction of TJie collectois of bones are mostly coolies of the Cluxmar 
caste. The bones are roughly broken with a hammer, 
conveyed to the nearest station, and there left for removal by 
train. Bones may be seen lying in heaps at a great number 
of the stations along the railway routes and waiting for 
removal to Calcutta, Bombay, and Karachi. Villages within 
a 10-mile radius of the line have been already cleared of any 
accumulated stores of bones, but collection of fresh Jbones 
goes on, althougl^ it does not as yet extend much beyond this 
limit. The collection of bones is thus a limited one, bijt, as 
railway facilities increase, so will it spread. In Bengal, where 
a damp, liot climate pfevails, bones seldom lie long on the 
ground, but disappear within a couple of years ; in» the hot, 
diy plains of the North-West, on the other hand, they get 
desiccated and bleached, and may thus last a long time and 
accumulate^. Those accumulated stores, however, have now, 
for the uiosc part, been already carried off. 

f., MTiil now Consider what stands in the way of bones 
ntuiMd lu in^? being utilised in India for agricultural purposes. 

Wpmjndioe. In the first place comes caste prejudice. The influence of 
this, however, will gradually break down, and, before long, the 
cultivator will not scruple to use bones if he finds it to. his. 
advantage to do so. In the business office of a bone-exporting 
•firm I myself saw th^. different samples., being bandied by a 
l^ahmanr. . * ’ ' 

Secondly, the value of bones for agricultural purposes 
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l^s not been definitely shown as regards India. It seems 

hard to believe that there should so loii^j have been X»\vii. 

this available source of manure, and yet that the raiyat • 

everywhere should have been quite imorant of its use. Ho 

yjiilises most of the materials that he has at hand, and even 

as regards those which prejudice has prevented him from 

using lar^ly, night-soil for instance, he is perfectly well 

aware of tneir fertilising value. But it is not so with regard to 

bones; nor have the experiments conducted on the Govcmment 

Farms at Cawnpore and Nagpur succeeded in establishing 

the value of bones, nor in showing that it w’’oiiId pay the 

raiyat to collect and use them. I do not say that the 

enquiry is complete, but it is clear that the benefit of bone 

manures is not*of the markad nature in India that it has been 

found to be in some pai^s of England. When looking for a 

f ossible explanation my attention w^as ilrawn to analyses of 
ndjan soils. As I have pointed out in Chapter V. (paragraph 
65), thgse, as a rule, contain considerably higher percentages of 
phosphoric acid than most English soils do. Now, phosphoric 
acid in the form of phosphate of lime is the chief ingredient 
of bones, .and the one for which their use in agriculture is 
prized. Again, it is necessary to point out that bones, or even 
bone manures, are not of universal b<5netit even in EuglamI ; 
on some lands, and in certain parts of the country, there is 
nothing that doeis so much good ; in others they an<l the 
money paid for them are thrown away, and quite as 
good a result would be obtained by using the cheapest 
mineral superphosphate. No practical farmer and no agricul- 
tural chemist nas ever yet been able to <letcrmine exactly why 
or when this is the case ; but it remains a fact that the 
application of bones has really to be made experimentally at 
first in order to see whether they do gocul ; then, if they ilo, 
they generally pay well. But each man has to get to know 
his land, and to learn by experience whether bones are good 
for«t or not. 

Now let us take the practical difficulties apart from caste 
prejudice, and let us suppose for the moment that the value kivping. 
of bones in India had been proved. The whole export is litthi 
more than one-fourth of what the Uhited Kingdom annually 
requires. What would this amount to, therefore, if spread 
over the whole of a vast continent like India ? It would not 
be much more than a drop in the ocean ! 

Again, while it may pay a trailing firm to send out col- 
lectors of bones, it does so only along rail-served tracts, and 
within a certaift radius. We have to jsee how the raiyat 
would be affected. The death of one of his cattle is, happily 
for him, not an every-day occurrence, and, when it docs 
happen, it is only about 20 seers (40 Ibs.^ of bones that are 
yimaed. What is the raiyat to do with these ? Is he to 
store them until another of his cattle dies, and so on, until 
efiough are accumulated to make it worth his while to break 
them up and manure a field with them ? Or is he to roam 
over the wastes and ravines and pick up single bones ? If the 
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use of bones is to be general, there would be others doing wlujit 
he does, and how far would the bones go then? H%woula, 
again, find himself in competition with the paid agents of 
exporting firms, as soon as the extension of railways or the 
dinicultpr of getting a sufficient supply of bones near at hand 
had obliged the search to be made further abroad. It musl 
come to it, I think, that the most that the vaiyat will do will 
be to throw the bones on to his manure heap, even if he takes 
the trouble to do that. 

frf) mfflouity of Next, there is the difficulty of preparing bones for use. 

Suppose the vaiyat W'ere to collect a sufficient supply and 
t<i keep them separate, how would he prepare them lov use ? 
Some kind of grinding is necessary, or the bones could not, sO 
experience tells us, bo used to ad^vantage^ Unless bones be 
ground to a coarse meal, it is impossible to secure their proper 
distribution over tlic area to be manured, nor can the forces of, 
nature so easily act on them and disseminate them throughout 
the soil as plant food. The old idea in England was, that l>one 
was a capital manure becausf3 it lasted well, especially Hf after 
a number of years a piece of bone could still bo found in a field : 
this i<lca,‘has, very rightly, given place to the more scientific 
one, that a profitable return must be the one which 'is readily 
reaped in the crop and not merely stored up in the earth. 
Accordingly, the fineness of agricultural bone-meal is now 
insisted upon. The vaiyat, how^ever, cannot afford to pay for 
a bone-mill, and he has no really available means for reducing 
the bones to a small size. On two occasions I have seen 
bones being broken up by hand ; this happened on the estate 
of Mr. Sabapathi Mudliar at Bellary, and at the Seebpore 
Experimental Farm, Calcutta. At the former place women 
were employed in pounding the bone, and I was told they 
w^ould make 100 lbs. of bone into meal in a day. At Seebpore 
three men using a dieenki, or kind of lever hammer worked 
with the foot, made 20 seers (40 lbs.) into meal in 5^ hours. 
It is possible that if the value of bones be clearly shown,^the 
native cultivatovs may begin to break up the bones that lie 
near at hand, but that the practice will become a general one, 
or that, if a general one, it will be capable of supj^ying the 
manurial requirements ol^the land to any great extent, I am 
inclined to doubt. , 

PmpMtoof It has been suggested that bone-mills might be started 

SSStSwiei u up-country, and the bones be sold to the vaiyat rather than 

India itself. sont for export ; but then comes in the raiyaVa difficulty, his 

want of capital. He has seldom money to pay for manures, 
especially those the value of which he is net convinced of. 
And, in any case, th6 vrhole matter would be one of market 
considerations. If there is a constant and increasing demand 
for bones, the price of which in Calcutta is now from Bs. 40 
to Bs. 45 a ton (say 3 1. to B 1. 15 s. a ton), they can only be 
kept in the country if those who are likely to use them are 
willing to pay as much as this or more ; and where is the money 
to come from ? A tea planter, or a coffee planter, perhaps, 
may find it worth his while to purchase bones ; but it is only 
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ci^ps that yield a high return that will justify their use. In 
such cases the planters generally have their own bone-crushing 
mills worked by steam ; but, even in the midst of the imligo 
raltivation of fiehar, I met planters who regularly collected 
and bagged bones for export, finding it more profitable to do 
so than to grind them up and use them on their land. Rail- 
ways will not do so much to distribute bones as to afford an 
outlet for them ; in other words, they will facilitate the 
export. 

It is necessary to add one caution more, — as the demand 
for bones for export purposes increases, it will affoi^ another 
ihducement to tne professional cattle-stealer ami the cattle- 
poisoner. Already the hirle is an attraction, the flesh is 
rapidly becoming one also ; if to these are superadded the 
phones, more care will have to be taken in the future to pro- 
tect the cattle of the country. 

Tlie whole question of the export of bones is, therefore, 1 
hold, ifnder existing circumstances, one purtdy of market 
considerations. 

138 . Tile next subject, that of imported manures, which in 
an account of English agriculture would fill a most important 
place, may, so far as India is concerned, be very summarily 
dismissed. If natural manures, such as bones, are not yet likely 
to be used, still less so are artificial manures. Not only 
have no sources of tfie raw material been discovered which 
would pay for working, but the acid (sulphuric acid, pr oil 
of vitriol) required for their manufacture, costs, at present, 
far too much. Over and above would be the cost of carriage 
both of raw ami manufactured material. Once, again, the real 
difficulty comes in, who is to pay for these ? Only crops 
giving a high return could possibly iifeet the outlay, and, 
owing to lowness of prices for produce, the tendency among 

{ >laiy)ers towards economy in artificial manures has of 
ate been marked. The day is still distant, I believe, when 
artificial manures can be profitably used in India. Some 
great chaige, either in the cost of manufacture or in the con- 
dition of the agricultural classes, iifust take place first. A 
leading^rm of chemical manure manufacturers told me, before 
I went out to India, the result of their efforts at introducing 
artificial manures into Russia and the East. The only manure 
which they succeeded in getting into use in Russia was the 
cheapest mineral superphosphate, and then only in the en- 
lightened Baltic Provinces, where the farmers were, for the most 
part, Germans. While, however, there nmy be no immediate 
opening for artificial mannrcA, it behoves those concerned in 
agncultural welfare to be on the watch for any devetopmonts 
that may take place. For this reason 1 consider that the 
presence of an agricultural chemist would be of service in 
possibly discovering and in utilising fresh manurial sources. 

isa In connection with the extended use of manures, 
'w'hei'her ior employment in the country or for export, it is well 
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to point out that the practice of adulteration has already been 
introduced. This is the case with bone-meal. For the pur- 
pose of competing against the well-known firm, Messrs. Croft, 
Wells k Co., some of the native Hindu and Farsi merchants 
j-esorted to the mixing of bone-meal with shell-sand, lime, ailB 
similar cheap materials. After inspecting Messrs. Croft, 
Wells k Co.’s bone-crushing mills at Th&na, near Bombay, 
I was taken to the Mazagon Dock, Bombay, where, at 
and around the landing-^stage, were several small establish- 
ments belonging to native merchants, and provided with bone- 
crushing machinery. At some of these works I»saw heaps of 
the shell-sand, lime, kc. referred to, and of the bone-meal t<> 
which these were added. I was ^enabled to get samples of 
the materials so used, and I give analyses of them in the 
Appendix.* They consisted, in one instance, of shell-sand, 
in a second, of burnt magnesian limestone, or substances 
akin to it. Naturally, a business such as that which Meifsrs. 
Croft, Wells k Co. carry on will have its imitators, an<f unfair 
dealings may be used in the competition. In this way the 
reputation of Indian bone-meal as exported to England may 
be prejudiced, in thasame way as that of Indian U^heat has 
been. It is only, however, by purchasers insisting on re- 
ceiving a definite guarantee of composition and purity, that 
security in transactions can be obtained. 

The adulteration of wheat and oil-seeds will be considered 
later on, but, so far as my acquaintance ''went, bone-meal was 
the only manure which I found to be adulterated. It is well 
known, however, that rape-cake, when obtainable in England, 
is almost always mixed with a quantity of sand and earthy 
matter, although it is not clear where the actual admixture 
takes place. 

The presence of chemist would be a means of detecting, 
and probably of chocking, the practice of adulteration. 

140. Having now reviewed the manurial resources wilieh 

are in more or less general use, I pass on to consider two main 
points in which the Indian cultivator does not make full use 
of what he has at hand. These are, firstly, the non-titilisation 
of night-soil; secondly, the imperfect conservation of the 
ordinary manure from cattle. • 

141. It is undoubtedly the case that a very great improve- 
ment might be effected in Indian agriculture if the system 
of utilising night-soil, sweepings, &;c. .were universal. Of 
special importance does this become in a Cl>untry which, as 
we have seen, is too poor to purchase artificial manures, or 
even to retain in it the bones now sent for export. Still 
more so when, as in the case of India, not the crops alone 
(such as wheat, linseed, and other oil-seeds) are exported, but 
also the very manures which might be supplied in the r^se 
from the oil-seeds after the expression of iho oil. , 

t ^ 8s$ Appendix M. 



Use of Night-Soil. 


119 


Mr. Nicholson, speaking of Coimbatore, estimates that a JJ^Sul**®***”'* 
population of 1,650,000 {persons takes yearly from the soil, for 
food, 330,000 tons of grain, and a lot of other produce ; of this 
but little is returned to the land. Mr. Nicholson sums up his 
remarks in terms with which I thoroughly agree : — 

“ Every man should void himself on or for his field ; artificial manures 
are too expensiyo for the raiyat^ and he must adopt either the Mosaic 
plan or the indirect Flemish, German, and Japanese plan. Tt is this 
manure (night-soilj which enables the IHemmgs to recuperate their soil." 

I regard the spread of a good system of utilising human and 
household refyise, street-sweepings, &c. on the land, as a most ' 
potent factor in the improvement of Indian agriculture, and 
having had, among other duties, to enquire into difFerent 
schemes for town sanitation,*! must record my conviction that 
the dry system is the one best suited to Indian circumstances, 
lind that any system which diverts from its proper destination, 
the 4and, that which has originally come from it, would bo 
attended by loss to the cultivator and to the State, and would 
not be satisfactory from a sanitary point of view. . 

142. Prejudice is the great bar to the proper utilisation of rrejudi^it ; 
night-soil. It is not that its value is not known, as the liupruYenicnli 
appearance of the fields nearest to any village will testify, for 

the growing of a tall crop, such as arhar {Cajannn indicua), is 
frequently a direct indication that that particular field has 
come to its turn for receiving manure. On these fields the 
crops are manifestly better than the rest ; what is wanted is, 
gi'eater distribution of those fields. The hope for improve- Tiwiiopefor 
ment lies in the gradual breaking down of prejudice. That 
there are signs of this going on is evidenced by the fact that 
in certain towns, such as Farukhabad, Oawnpore, and Nag- 
pur, the utilisation of night-soil has had«an indigenous origin, 
and its spread has been due to other cultivators following 
the example set. It will be, on the one hand, by the force of 
exaftple, and by the necessity of adopting the most remunera- 
tive methods, and, on the other hand, by the breaking down 
of prejudice through the spread of education, that, by degrees, 
the ready* and natural means of replenishing the land by the 
use of night-soil will come into general use. 

143. In a great many towns and villages it is the practice imtonisM 
to utilise the sweepings of the houses and streets, but not the 
night-soil. 

I will now instance cases where the utilisation of night-soil 
has been effected, and where it has resulted in very great 
agricultural benefit, alike in the well-being of the cultivators, 
the increase of food to towns and villages, and an increased 
revenue to the State. These instances will afford evidence of 
that the capabilities that exist for the improvement of Indian 
agriculture from ivithin. 

To take, nrst, cases where the practice has been ihdigenous in 
origin. 
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Farakhabad. 


rO CawDpore. 


(e) Nagpnr. 


(<2) Hosliiarpur. 


(«) ^taltan. 

(/) Saliamnpnr. 


The ottltivation around Farukhabad is carried on almost entirely hy 
Kuehhh, Men belonging to the anceemr caste collect and store the night- ' 
soil, and the KdMh use it on their fields, putting on as much as 25 tons 
to the acre. The receive annually us much as Be. 40, for the 

manure. Land which is close to the site where the manure is stored is 
assessed at Rs.20 an acre, that within the manure limit, Bs. 10-12, and lIBd 
outside at Bs. 5-^i, whilst where liquid sewage can be baled out on to the 
land the rate goes as high as Bs. .^40. These high values, it should be 
remembered, are due entirely to the manure, and not to the soil. By its aid 
three crops a year are grown, first maize, then potatoes, and afterwards 
tobacco. 

From Farukhabad Sir Edward Buck took some of the KdehU cultivators 
and induced them to settle at Gawnpore. This they di^ and introduced 
their system of cultivation most successfully, so that the value of the laq^ 
increased rapidly. Only a portion of the original settlement remains, as 
the land was required for the railway, J)ut what is left retains still the 
name of ‘^Buck SahiVs’' village, and the rent is Bs. 40 a higha (fths of un 
acre^. The Kdchhh here spend os much as Ks. 40 a bigha on the manure, 
and it is stored in trenches for one year before it is used. * 

At Nawabgang also, near Gawnpore, I found Chamar cultivators hsing 
night'Soil, • 

Another batch of KdaJdii cultivators was transferred from Farukhabad to 
Nagpur, and, as mentioned in Ghapter III. (paragraph 27), not only did they 
continue their special kind of cultivation, but the cultivators around (mostly 
Kmhh), were induced to follow their example, so that now the entire 
manure from the town is used. 

At Hoshiarpur (Punjab) night-soil is used largely. When I was there 
1 was told of an action which the mcepfu had even brought against the 
Municipality, to prevent their hereditary right to the disposal of the night- 
soil being taken away from them. 

Around Multan, street-sweepings and night-soil are used together. 

Just outside Saharanpur 1 saw the market-garden cultivation carried on 
by Sdnis, They use town refuse and night-soil together, spending for sugar- 
cane as much as Bs. 20 an acre in manure. 


(^) Meerut. Meerut is another place where night-soil is extensively employed for 

market-gardening, also by Sums princip^ly. The sfccepers colhet the manure, 
dig it in trenches, leave ifp nearly a year, and then the Sdnis go and fetch it. 
The price the cultivators pay is Bs. 30 for 20-25 loads, each weighing 
10 maunds of 80 lbs, each, which makes the price about Bs. 4 a ton. 


The above are, so far as I liavo been able to separate them, 
examples wherein the utilisation of night-soil has originated 
from the people themselves. The instancesAhat follo\^ are those 
where an extended use of night-soil has been originated 
mainly by European entei*prisc. • . 


Amritsar. Amritsar there is a population of 150,000, involving a gross annual 

outlay of Bs. 50,000 for soavengering, &c., but no. less an income than 
Rs. 34,000 is received from the sale of night-soil, house refuse, &c., making 
the^ the net cost of the entire scavengering of the town.ouly Bs. 16,000 yearly. 

The ^tem was iutroduc|d iu 1877, and the result is largely due to the 
energy of Mr. E. Nicholl, the Secreta^ of the Municipal Gommittee. Not 
only this, but the market-garden cultivation that boa sprung up around the 
town, as the joint result of tbe use of night-soil and the ooiaing of the'Bari- 
Doab canal, is very remarkable. Land will let here for B8..30 and Rs. 40 
an acre, in addition to canal water charges. The cultivators are mainly 
Arains and A'umhas (market-gardeners). It is only in the rains that night- 
soil has to be bnried ; at other times the cultivators come and take it away 
as soon as ever it is brought to ibe, depdts on the borders of \he town, ana 
so great is tbe demand that there is often quite a fight id get itl earth 
is taksn into the houses by the sweepers. The cost of the manure is Bs. 5 
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for a hun^d dookey-loadA, each load being about 1 maund (80 lbs.}. Even 
the sulltige water that passes along the open sewers of the town is, after 
it gets outmde the limits, drawn up by a Persian wheel and is poured on to 
land. This land is let out at Rs. 42 per aero, including water and the 
use of the well. What water passes on is taken by cultivators situated 
loffbr down a channel into which the water nows. 

Poona is another good instance of what can be done in an agricultural 
direction by the use of night-soil. Here the ashes, house- sweepings, 
are ooJlectM, sifted, and buimt ; the night-soil is collected separatmy and 
pnt in layers with the ashes, in pits 18 feet x 15 feet and 1 foot deep ; 1 inch 
of ashes is used to every 5 inches of night-soil. After a time, the whole is 
mixed, more ashes are added, and finall^r a dry ^romlnlte is obtained which 
takes five days to snake in hot weather, eight days in dry weather, and 12 
days in the rains. In the rains this work has to be done under cover. There 
is a g 'eat demand for the manure among the cultivators, although seven 
years ago they would not have anything to do with it. The extensive sugar- 
caiTe cultivation around Poona is ontii'ely duo to the coming of the canal 
and the utilisation of the Poona jMwheUe, One half of the entire cost of 
4bavei]gering the town and preparing the manure is met by the sale of the 
latter*; iii 188(t-90 it realised Rs. 34,804. The price varies with the demand, 
but is ab^Uu Rs. 2 pur cartload of 700 lbs., say Rs. 8 a ton. 

The urine and sullago water is not utilised as it is at Anuritsar. but is allowed 
to flow into the river. It would bo well» 1 think, both for the sake of the 
land and also of the river, that a plan such as that employed at Amritsar 
should be tric'd. Also, it is clear that the ready way in which the inatinro is 
disposed of at Amritsar must save much trouble and the expense oi‘ pre- 
paration into potitlrettfi. 

1 have mentioned (panagraph 75) the trenching of night-soil on salt^ laud 
(^UHur) near Cawnpore. Pits are dug 2 feet deep, and only a light covering of 
earth is put over it; it is enough, however, to prevent any objectionable 
smeil. Laud thus trenched lets for Rs. 45 pur bhfia (|ths of an acre) where 
there is water in addition, and for Rs. 17 wnere there is no water. 

The night-soil of Allahabad is removed by the Municipality, and poured 
into pits U feet deep, soil being put over the top. Two and a half acres are 
thus treated every month, and the soil is vastly improved both inauiirially and 
mechanically ; it becomes quite fine, porous, and open, whereas beforehand 
it was hard and lumpy. 

1 read that four Muuicipalities in Bchar have begun to dispose of night- 
soil on land, and have realised profits by re-lotting the lautl. In Gy a the 
profit is Rs. 100 to Rs. 150 yearly; in Moznfferporc, Rs. 120; in Biixar, 
%.B4r 

At Madura (Madras) night-soil is mixed along with the town -sweepings 
in the municipal refuse. The latter costs about Rs. 2^ a ton, and it is 
reported that4he prejudice against it is passing oif. 

At the Government Gra£ Farm at Allahabad, land which formerly did 
not fetch above four annas (one-quarter rupee) a fntjlM (|ths of an acre) is 
now worth Rs. 20 a bigha, since it has been trenched with night-soil. Town 
refuse is also spread to a thickness of three inches ns a dressing for grass 
land, and as many as five cuttings of grass can be obtained in the first year. 

144 . At Feros^pore ^Punjab) 1 saw in use the system of 
sanitation which I consider the best for tillage latrines. It 
is the plan of having shifting screens or enclosures, made 
of bamboo, and within the enclosed area a shallow trench is 
dug, earth being thrown over at once by the attendant. The 
sere^ is moved daily, and in this admirable way the land 
gels manured evenly and regularly. Subsequently it is 
ploughed. up, *Und crops (mmnl^ vegetables) are grown. 

Itt regard to village sanitation, a suggestion that is worthy 
of attention was made recently by ^e Poona Agricultural 
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Association. The proposal was, that the rubbish, night-soil, 
&c. should be collected by village servants, hereditary or 
hired, and be sold to th.e villagers as manure, the proceeds 
going towards payment of the expenses of keeping the villages 
clean. If there were some system of this kind inaugurated^ft 
would soon prove an agricultural benefit. . 

Where night-soil is to be disposed of to the cultivators, the 
system in use at Amritsar seems to me to be the very best of 
all, especially as it provides for utilisation of sullage water, 
urine, &c. Still, it may not be possible to adopt it everywhere, 
and the Poona plan of making poudrette may ^sometimes be 
found the most practicable. If night-soil has to be trenched, 

I think that there is no necessity for the deep trenching so 
often employed. A depth of IJ ftet of earth, or even 1 foQt, 
is not called for ; earth is a capital absorbent and deodoriser 
of night-soil, and a .thin coating of it on the top of the night-* 
soil is sufKcient to prevent any smell. If a foot hr more of 
night-soil is put in a trench it is apt to form a scum •and to 
dry on the surface whilst remaining moist below, consequently 
it does not amalgamate well with the earth. If, on the other 
hand, a depth of only two or three inches of night-soil be 
iised it is much more quickly incorporated with the soil, and 
the land is earlier ready for sowing, or for trenching again. 

145. Although the foregoing cases of the utilisation of 
night-soil have been named, they are exceptional, and there is 
still a general neglect, throughout the country, of this useful 
source of manure, one doubly useful because it is at hand and 
has not to be purchased. 

Throughout Bengal, for example, night-soil is, as a rule, not 
used at all ; in Surat (Bombay) and Ahmedabad town-sweep- 
ings arc regularly used, but not night-soil. Similarly, in 
Madras I found tnat at Shiyali, Salem, and Avenashi, 
only the sweepings were used. In some places there was 
no one to collect the night-soil ; in others, there was a gemeral 
idea that a crop would not grow with it, though the experi- 
ment had never been tried ; in others, again, no one would touch 
the material. In brief, in almost all the villages which I went 
to, and in whatever Presidency, as soon a% I asked the question 
whether they made use of the night-soil, the cultivators 
shrugged their shoulders and turned away. 

But I believe that, in time, a change will come; and, if 
reasonable arrangements be made, and the example given 
elsewhere be wisely enforced, there will undoubtedly follow 
distinct agricultural improvement. * 

146. The second point in which the cultivator does not make 
full use of what he has at hand is in the conservation of 
the ordinary manure from cattle. Excellent as in many respects 
his cultivation is, yet in his method of securing to advatttam 
the droppings of his cattle, the raivat is, I am^ure, 'n««tTy- 
at ..fault* This is, in fact, one ox the* compara^vely. few 
matters which lie close to hand in which he can he shown a 
better way. Perhaps in no respect has the British farmer of 
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recont yq^rs advanced so much ^as in the economy introduced 
by the proper making of farmyard manure. The superiority 
of box-made manure to that of open yards needs no explanation 
here ; the advantage of recovering in the manure the cake 
which has been fed to beasts is fully admitted, as also the 
folly of allowing the urine to go to waste. But in India it is 
quite different ; no litter is supplied to the cattle, and not once 
in a thousand times is any attempt made to save the urine. 
The solid excrements are picked up, and either made at once 
into cakes for burning, or else they are thrown on the manure 
heap, such as it»is. The urine sinks into the ground, generally 
‘ im the hollows worked out by the animals’ feet. Now and 
again a little of the softened earth is scraped away and 
thrown on the manure heap, but it results in little more 
than a deeper hollow being made, and serves to expose a fresh 
surface for ^he urine to sink into. The value of the urine is, 1 
am ^urc, not only not fully appreciated, but is actually 
unknowft to a very large number of the cultivators. Did 
they know its value they might do something more to save it. 

I give here an analysis of a sample of Urine taken direct 
from India*n working bullocks, at the same time and under 
the same circumstances as the sample of dung the Analysis 
(A) of which is given in paragraph 121 of this ^apter, [Table 
YIII.] For the sake of comparison I give a standard analysis 
of cows* urine (English).* 

Tadlk X. 

Analyses or Urtne from Indian Bulloi^ks and Enulisii Cows. 


r. 


Urino of Bullocks 
(Indian). 


Cows' XTrlne 
(English.) 


Water Bi>d evaporablc* matters 
^SoUd residue - - - - 


*lnolttilfeig mineral matter (nsli)t 
‘toontainln^ 

• Sand - - - - 

Urns . - - - 

Uagnosia ... 

rotash . 

Soda .... 

Phosphoric acid 
Total nitrogen . . - 

equal to ramooia 


9062 

9*38 


lUUMS) 


1*74 


•01 

•08 

•57 

•048 

•02 

•022 


I 


M68 

1*418 


91'60 

8-00 

100-00 


1‘60 

•90 

1-09 


Table XI. 

Analyses of Leaves used in Mysore for Litter. 


- - • 

H. 

J. 

Molitoxe .......... 

•Organic matter 

t^lnesal matter (ash) 

• 10*73 

78*44 

10*88 

10-72 

84*68 

4<0 


lOOiW, 

loim 

-^eontaiuing — 

Pbesphate of lime 

SUica 

•^oentsjlyiing nitrogw 

equal to anumanla • ■ • - > • 

1*07 

8-83 

*78 

'91 

l‘t0 

*22 

•04 

]*00 

1-18 • 
1-48 


IfyBBByoB.— ^.r-Johnshwi and Cameron's Elements of Afrrioulfcniiai 

Oeology, page 881. ' 


The nrlno wasted. 


Analyses of 
urine. 


Analyses of 
leaves used for 
Utter. 


• Set also Appendix S. 
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Comparing the two analyses of urine, the Indian sample is 
not inferior to the English, and contains oven more nitrogen. 
Urine contains the greater part of the potash of the total 
voidings ; and, though I do not know the average quantity of 
urine yielded by cattle in India, it has been found in England 
that the total amount of nitrogen voided in the urine is from 
three to four times the quantity contained in the solid excre- 
ments. Seeing, therefore, that the urine of animals is richer 
in fertilising matters than the solid excrements, the loss 
involved by letting the urine go to waste must be very large. 
The answer generally given by cultivators • when I asked ^ 
them why no litter was used, was, “We have not enough 
“ fodder for our cattle. How sh|.ll we give them any litter ? 
And yet this is not a real answer, for, when I turned* to 
the manuve heap, I almost invariably found in it stalky 
and straw^ and leaves, all of which would have doqe to 
use as litter. These stalks were thrown in anyjjow ; so, 
too, the solid manure ; but there was no attempt to 
make really good farmyard manure out of it, or to let the 
dung, as it fermented, break down and decompose the 
stalks and straw and form a uniform mass. Each material 
Avas left to itself — the stalks to i*emain as they were, hard 
and desiccated, the manure to get dry and . to lose part of its 
value by exi)Osure to the tierce sun during the hot season, or to 
the heavy rain in the wot season. Had these stalks, straw, &c. 
been put under the cattle, and been trampled down by them, 
ifc would have served to retain a not inconsiderable portion 
of the urine, and would have made a more uniform material, 
and one which would have all rotted together afterwards, and 
formed good farmyard manure. I do not say there is abund- 
ance of material for litter in all cases, but there is certainly 
a great deal that tnight be utilised. Leaves, for instance, 
though collected for parching grain, are neglected for litter. 
Again, if loose earth ^vere sprinkled on the floor, to make up 
the deficiency of litter, and if this were to be periodical^ 
removed, much of the urine could be collected. Waste and 
coarse grass, shrubs, weeds, leaves, and rubbisb of almost 
any kind would serve for the purpe^e, and I have often 
thought that if I could but spread the so-called maiwire heap 
under the cattle again, I could double its value. 

Where the cattle are better cared for, earth-nut, gingelly 
cake, gram, and other foods having high manurial values are 
given to them frequently, but it is not borne in mind . that 
vrith these more concentrated foods it is onl^ about one-tenth 
of the nitrogenous and mineral constituents of the foods that 
actually goes on to the body of the animal and repairs its 
waste, but that nearly nine-tenths remain in the solid and 
liquid droppings, It is the knowledge of this fact which has 
made English farmers careful to preserve the manure of cake- 
fed cattle, and to keep their stock in covered yards instead 
of in the open. 

Another frequent source of loss is, that the manure is often 
put, not in pits, but in loose heaps into which sun and rain 
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can easily penetrate. Even when pits occur, they are often 
not much»more than holes dug in thmground. If the bottom 
of the pit were well rammed doyrn and the sides beaten iirmly, 
or, where possible, plastered over with clay and allowed to 
hai^en, much loss would be saved. The manure, once in the 
pit, ought to be turned over occasionally, even in India, so 
as to get the drier portions mixed with the moister, and to 
make the mass rot evenly together. When the rains come, 
there is no difficulty in covering the pits with earth, and if 
the manure were well made, and less like the contents of a 
rubbish heap, less space would be taken up, and it would well 
j^repay to cover ft with earth as suggested. 

In Appendix F. I have given an analysis of a sample of the Dmiuin^from 
liquid which was draining away from a manure heap at 
. Baiftchinhulla, Munjerabad, Mysore, and alongside I have put 
the analysis of a similar sample from a manure heap in 
Engli^d, Tbese figures show that the drainings from the 
Indian nyinure heap are slightly richer, both in solid matters 
(including potash and phosphoric acid), than those in the 
English sample, and that they contain considerably more 
nitrogen. It is evident, therefore, that allowing the dramings 
to go to waste is productive of considerable loss in India, 
equally as it has been found to be the case in England. 

147 . One objection made to littering cattle is. that if they ouiecuons to 
were kept in sheds with litter under them they would be 
pestered with ticks and flies, and that on this account cattle 
have to be occasionally tethered out in the open fields. Of 
course, when flies or ticks are particularly troublesome, the 
cattle can be tethered outside, if necessary, just the same; 
but it is simply the general principle that I am advocating, one 
which, if adopted, would result, I am sure,*iu much saving. 

Another objection is the one which the English farmer 
made when covered yards were first introduced, viz., that the 
cattle^would be unhealthy ; however, in England this has not 
been found to be the case, and, even as it now is, Indian cattle 
are often tied up in sheds ; so I do not believe for a moment 
that the spfinkling a small amount of litter, coarse grass, 

&c., supplemented by loose earth, would have any other eflect 
than to oSake the sheds smell very much sweeter and cause a 
very important saving in manure. The popular idea in India, 
that cattle kept in sheds with litter put under them would 
fall, ill, has been disproved by a 15 years' experience at the 
Saidapet Farm, l^adras. Mr. Benson adds, from his own 
observations in the Presidency, that he has never heard of a 
case where any harm has resulted to the cattle from their 
being littered in sheds. 

To my mind, a much more potent reason given for the non- 
adoption of the system is found in the answer which a raiyat 
gave me at Avenashi (Coimbatore). '' It is hard enough to get 
sh6ds f or ou'fselvea,** he said; '*how shall we get them for 
our cattle ? »» * • 
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148 . It is clear to me from what I have seen all over the 
country, and also from tfce writings of others, that ihanure is 
not well kept, and that there is great room for improvement 
in this particular. 

A little beyond Multan I saw heaps of dung scattered over the fidfds ; 
they had been left out in this way for over a month. 

At Gdjrat 1 noticed that upon the manure heaps was thrown a quantity 
of stalks and other material which would have done over and over again 
for litter. The greater part of the refuse is sold for the local trade of 
pottery-making, and the cultivators mainly depend for manare upon the 
coming of the silt from streams. 

Mr. E. B. Francis, of Ferozepore, writes to me : — * 

“ The most important question in the improvement of our agriculturh is* 
“ to improve the collection and storage of manure, which would at the same 
time be a measure of sanitation.'* * , 

It is a frequent practice at Gawnpore to spread the manure out on the 
fields earl}', and to leave it in heaps until the rain comes. By doing thiy, 
Considerable loss is incurred ; the manure ought to bo spmd out at once 
over the ground, and then the loss would not occur. ^ 

Mr..Moen8, in the Bareilly Settlement Re^rt, sa^s 
There are two points on which our agriculturists need instruction — 
(1) ‘endowing green crops for cattle ; (2) the proper management of their 
mairare." 

In Tirhoot, 1 saw near Bara, heaps of manure lying in fields where they 
had been exposed for several weeks, and wem fast losing their goodness. 

The following extracts are taken from Bengal Reports : — 

rak/Miuu.— ^'Manure is kept on the bare ground, and a great deal is 

wasted.” 

. Burdwnn, — Manure heaps are not well kept, and the urine is wasted. 

“ Sometimes the heap is very carelessly managed, and let to get too dry. Ko 
** litter is used, and the urine is allowed to sink into the mud fioor of the 
** cow-shed." 

Dacca. — “ Instances are not wanting of heaps of rich-fed cattle-manure 
wasted.” 

In onl}r a few places in Madras did 1 find anv attention paid to the 
preservation of manurd. At Avenasbi no litter of any kind was used, and 
the cultivators seemed even to be unaware that leaves might be used as 
litter. On the manure heap a quantity of straw, weeds, Ac. was thrown, 
but it was not rotted at all, and miuht quite well have been used am liUer. 
All this time the bullocks were tethered in the open, and their urine was 
being wasted on the hard bare ground. If only the stalks, &c. had been 
thrown under the cattle the unne might have, been partially soaked up. 

It is only right to add here, that the raiyata expressed thenftelves as very 
ready to receive instruction from anyone who would impart it to them. 

At Shiyali and Madura I saw no litter used, except in one instance. 

Mr. Benson writing of Kumool, remarks on the bad way in which 
manure is kept. 

Of Pallachi, in the Coimbatore district, Mr. Kicholson says : — 

** The improvidence of the raimt is here exUbited in his reckless waste 
** of manure, whether animal or otherwise, which lies ewerywhere around the 


(e) aorenunent the Government Experimental Farms, although in some cases 

ExiMrimentia care was taken to store the manare better than the raiyata did/ 1 found 
Farma. improvement. 

I &iiBt make an exception in the case of the Saidapet Farm. Madras^ for, 
here, littering of cattle was carefully' done. But at one ox the Bombay 
Farms (Foona) ^e urine was allowed to trickle down an open drains merely 
cut in the earth, but not piped in any way, and was supposed to flow on to a 
manure h^p at the other side of the farm buifdings, and situated a eon- 
SKLerable mstance olf.- The consequence was, that, so far as 1 could see, 
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the urine was all absorbed in the earth before it reached the heap, except, 
perhaps esrhen a heavy fall of rain might^vrash it down in a diluted state. 

The solid dung was thrown on the heap along with stalks, and the 
' whole was left exposed to sun and rain. At the other Bombay farm (Bhad- 
gaon) much more care had been taken, and bettor manure was produced, 
aMiough the heap ought to have been better mixed up. and turned 
occasionally ; the urine from the cattle was, however, allowed to mingle with 
the rain water from the roofs of the sheddings. 

149. J believe that a great deal might be done by showing 
the usefulness of leaves for litter. When T was in Mysore I saw ^ 
leaves being used by coffee planters as litter in covered sheds 
for the making of cattle-manure, and it is quite feasible to 
extend this practice to many other parts. A slight sprinkling 
of fresh leaves on the surface every now and then is all that is 
necessary, whilst the lower l&yers get trodden and matted well 
together, forming capital manure. In Table XI., paragraph 

*146, I have given two analyses of leaves collected for this 
pui^) oso, a large quantity having been mixed carefully and 
subdivided repeatedly to get average samples. A comparison 
of these analyses with that of farmyard manure (Table VIII., 
paragraph 121), will show that there is more nitrogen and 
about the ‘same amount of potash in the leaves as in the^dung ; 
the large proportion of vegetable (organic) matter must also 
exercise decided benefit. In one instance the amount of 
phosphate of lime is as much in the leaves as in the farmyard 
manure. The two analyses of leaves show" considerable 
variation in the amount of mineral matter in each, tliis 
arising, doubtless, from different kintls of leaves being used. 

The relative values of different kinds of leaves for manurial 
purposes has still to be worked out. The leaves of the Jack- 
frmt tree (Avtocatpus intetjrifolia) formed a large proportion 
of the sample marked H. The loaves analysed were those 
collected on Mr. B. H. Elliot’s coffee estate in Mysore, and 
were similar to those he was in the habit of using for littering 
his bullocks. In some parts, for example, on the Malabar 
coast, it is the practice to collect and use leaves for manure. 

150. If.1 have spoken of manure bein^r badly kept, it is only ot 

right to mention a *few instances where it is better looked wdi‘p7ew»S. 
after 

The Saidapet. Farm at Madras has already been spoken of 
as one instance. 

On the eastern side of Rawal Pindi it is the practice to 
impregnate stable litter with urine before throwing it on the 
manure heap. • 

In Tinneyelly, earth is often thrown* over manure heaps 
before these are used for the cotton crop. 

Littering of cattle by the coffee planters in Mysore has been 
referred to. 

At Shiyali Mr. S. Sabanayagam Mudliar makes pits and 
clamps the manure closely together; in Qiyardt (TOmbay) 
manure is kept in 'pits and not in heaps; at Xsdiad Mr. 

Becherdas Viharidas Desai has a very large ma^nry piif in 



128 


Manure, 


Necessity of 
tenohiiig the 
raii/at a better 
practice. 


The work of 
Qovemment ' 
Experimcotal 
Farms. 


Villave 

eanltntiou. 


Hardship of the 
Baultary rules 
illustrated in the 
cate of Kadiad. 


which manure is stored, and from which his tenants (those from 
whom he takes a share of the produce) are supplied. •It was at 
Nadiad, too, that I witnessed perhaps the most careful method 
of conservation of manure to be found anywhere in India At*, 
the time of my visit, the method was unfortunately threatened 
with abolition through the action of the Sanitary Authority. 
The practice in the town was, to keep the cattle in sheds 
within the compounds ; the ground sloped away into one corner 
close at hand, where a pit was carefully dug and plastered ; a 
channel was cut, leading from where the cows stood, and 
along this the urine was led into the pit (a distance of only 
a few yards). In this way the urine was soaked up and 
absorbed by the solid excrements, ashes, and house-sweepings. 
As fresh manure was dropped it was added to the heap by 
plastering it over the surface. In this way an almost solid 
block of first-rate luanuro. inchuling the urine, was formed; 
and the surface getting quickly hard and dry, there was little 
or no smell, nor anything objectionable. o 

161 , The instances of manure being properly preserved are, 
however, very rare, and, broadly speaking, it may be said 
that the Native does not know the best way of malting cattle- 
manure, nor of preserving it when he has it. At tne same 
time I fully believe that if he were shown how to do it, and 
were to be convinced that the practice is better than his 
present one, he would adopt it, and would litter his cattle. 

A great opportunity is given to Government Experimental 
Farms to show how this can bo done. If this matter 
were seriously taken up simultaneously at all Experimental 
Farms, and the cultivator wore shown (as I am sure he would 
be) that better manure could be made, and better crops be 
grown as the result of saving the urine and storing the whole 
carefully, it would <fo far more good than experimenting with 
artificial manures which are altogether beyond the reach of 
the raiyat u 

152 . My enquiries into the subject of the better conservation 
of cattle-manure brought me into contact with points con- 
cerning village sanitation. To one of* these, as distinctly 
affecting agriculture, I must refer, more especially as the 
extended application of the sanitary rules is contemplated. 
This I can best illustrate by the instance of Nadiad, in Qujar&t 
(Bombay), to which I refeiTed in paragraph 150. 1 there de- 
scribed the careful method by which the cultivators preserved 
the solid and liquid droppings of their cattle, keeping them, 
as well as the ashes,* house-sweepings, &c., in such a way that 
there was the minimum of agricultural loss, and at the same 
time no smell or other objectionable feature was introduced. 
Notwithstanding the care exercised by the cultivators, the 
sanitary authorities, in their activity, had ordered the removal 
of the manure heaps, and had forbidden the keying of pits 
within the precincts of the dwellings. The consequence of 
this wjkH, that whto Z visited Nadiad in July 1890, instead 
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of there being closely -packed heaps of well-rotted manure 
within the coinpoumls, the urine being absorbed before 
it had had time to decompose, 1 found, lying along the 
roadsides, or in the lanes, or by the hedge-sides, numerous 
small loosely-packed unfermenttjd heaps of frcvsh manure and 
rubbish, on which the rain beat down, washing out the 
goodness, and rendering it cold and imfermcn table. Women 
might be seen carrying out in baskets on their heads mere 
handfuls of.manure, they having f re<iucntly to go a considerable 
distance several times a day. Within the compounds it 
was even worse, for the cattle being still kept there, the 
m^ne, nowno longer aV).sorbed nor allowed to collect in the pit, 
flowed over the ground, and. mingling with the rain'Vater, 
ran into the open sti*43et aiuliabmg the sides of it. producing 
in its decomposition, wherever it dried up, a powerful smell 
which was the very r(‘ verse of sanitary. The effect of the 
so-called remedy was to produce a state of things infinitely 
worse than before. But it is the agricultural loss to which 
T wish particularly to n‘fer. The people (tiny ere Patidars) 
complained bitterly of having to convey the small lots of 
manure outside thtJ town every day ; they saicl that it was 
against the Patld(n*s^ feelings to let their women carry tlie 
manure out theiiiscdves, and so tliey had to pay for hired 
labourers to <lo it ; that, when tlie lienps w'ere put out, they 
were constantly liable to be stolen ; that the iiiaYiure was not 
well-made, the urine was lost, ami the heap much spoilt by 
the rain, so that it never votte«l properly. To test them, I 
asked to see what they called •imdl-mtnhi maniiro, ami soon 
I was shown some well-rotted, nearly black, rich manure, 
obtained, no doubt, from a manure pit w'hich ha<l not yet 
been I’enioved. The quality of this was such as to convince 
me that these people, at least, knew what goo»l manure was 
and how to make it. In a part like this, Vdiere a magnificent 
cultivation Avas in a very great im‘asuro the result of the 
careflil conservation of manure, it seemed to me a great mis- 
take that the sanitary authorities shoulil have stepped in 
only to produce a state of thing.s iniinit<dy worse than 
before in sanitary light, and one that involved decided 
agricultural loss. Iws absurd to lake such measures while 
still alleging cattle to remain within the compounds, the 
urine polluting the streets, and tlio manure heaps making the 
roadsides objectionable. Either the Patidavs ought to be 
allowed to follow their economical and unobjectionable 
practice, or the Rattle ought not to be allowed to stand at 
all within the compounds. The reason stated for the 
action of the authorities was, that human ordure was 
also put on the heaps in the plt.s, and a rule was made to com- 
pel the people to resort to the latrines outsble the village. 
Even if a little ordure did so go, it was of small consequence and 
showed a sense of economy ; and, besides, whatever sanitary 
rules may be^made, \ do not believe that they will ever suc- 
ceed in compelling the women to go out at night into t^e 
fields where the latrines are. The people of Nadiad are very 
T ^54266. I 
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healthy, and epidemics are much more frequent in the towns 
than in these rural districts. It was pointed out ilso that, 
while the presence of the manure heaps was considered by 
the sanitary authorities to be highly dangerous, it was the 
practice everywhere to plaster the walls and floors of houses 
with cow-dung, and yet no one got ill from it. Fully one- 
third of the entire population of Nadiad were cultivators.* 

When I was in the Central Provinces I found that# similar 
rules were being enforced on account of the fear ‘of cholera. 
Nevertheless, the cattle were still allowed to be tied up at 
the houses, although the manure had to be carried outside the 
villages. Here, however, the manure heaps were not kept 
with the same care as was exercised at Nadiad. 

I might mention in this connection the desirability of 
covering over, both in towns and in villages, all wells which 
arc used solely for drinking purpbses. o ^ 

In view of the contemplated extension of the application 
of sanitary rules, I have gone into these matters at consider- 
able length, as I think that attention should be paid to them. 

• 

153. There is one way in which the manure supply, both of 
cattle-manure and of night-soil, could be used to better 
advantage, but it is hardly a feasible plan now, I fear. I have 
remarked upon the appearance of a North-West village, the 
habitations crowded together, the wells and the best cultiva- 
tion and the most highly manured land lying close around 
the village site. This, doubtless, has arisen out of the experi- 
ence of the past, owing to the necessity of combination for 
self-protection against the raids of marauders. Undoubtedly, 
however, if the habitations could now be more scattered over 
the land, and not bo huddle<l together on one spot, the manure 
would be more widely distributed also, and probably not be 
so much wasted ; the wells also would bo dotted about and 
not clustered together. Captain Chapman told me that When 
he came into possession of ms property at Shahpore, in Oudh, 
one of the first things he did was to dig wells, not around 
the village site, but distributed over ^litferent parts of the 
estate. The consequence w’^a^ that when new settlers cam.e, 
they fixed their dwellings whJre the wells were, an<f^thus the 
manure from their cattle was distributed over a wider area 
and was not concentrated around the dwellings, leaving 
the outlying parts unmamired. 

Could the habitations be more scattered, and the wells too, 
the land would certainly be better manured. 


* (Sln^ wiitlni; the abnvo, 1 liave heard Umt tlie CeUootor of Nadiad has Tseomnieodad that the 
Inhabitanta be alloweil to kerii thdr iiianurc heaps in the town oahefioxe, provided that eooh man 
makes a pit with brick sides, and that the wauore be removed to the fields atooon os the pit is fall. 
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CONCLUSIONS. 

J«4. Whilst a few soils, such as those of silt-renoweil tracts, 
the black cotton-soil, and newly-reclaimed or virgin land, may 
not require manure, it may be said of the greater part of 
India that the necessity for using manure is enormous, and the 
supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been and is 
still being provided for, so must attention be given to the 
supply of manure. These iwo factors, water and manure, 
constitute the vaiyat*H great needs, and in their supply 
Consists, very largely, the luiprovemeiit of Indian agriculture. 
It lias hceu shown in this chapter that, under existing 
circumstances, the manurial supplies in use are not sufficient 
to replace the crops that are taken off the land ; further, that 
the increa'sing tendency to export both crops and manures 
must cause a deterioration of the soil. 

In considering the various sources of manure, it has been 
pointed out that, with the exception of cattle-manure, the 
amount and use of them is most limited. 

Practically, therefore, everything centres in cattle-manure, 
and the question of how to use it to better advantage. 

There are two main causes which prevent manure from 
being properly utilised. The first is, that it is burnt as fuel 
because there is a deficient supply of wood ; the second is, 
that^ it is not properly made, inasmuch as the urine is 
altogether wasted, and the manure is badly kept. The second 
of these two causes may be gradually removed by the spread 
of agricultural instruction, and by the example of (lovernment 
Farms ^nd Estates. The iir|fi cause, however, is one that 
cannot be removed except by the taking of bold measures by 
Government, such as those taken in introducing canals and 
in carrying them throughout the country. Government 
cannot directly pi-ovide manure for the land, but what they 
can do is, to provide wood to take the place of cow-dung as 
fuel, and so to liberate the latter for its proper use upon the 
land. In short, Government must now turn to supplying wood 
for agricultural purposes, just as they have supplied and are 
supplying ‘water. , 

The situation has been sketched out in Chapter V. (pava> 
graph 51), when dealing with the question of exhaustion of 
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soil. A rapidly-increasing population creates a greater de- 
mand upon the soil and upon the food crops which it bears. 
Could the produce be increased even by one or two bushels per 
acre, as Sir James Caird estimates, the difficulty of population 
would be met ; but without more manure the soil cannot do 
it, and the export both of crops and manures is removing 
instead of adding to its fertility. Meantime the incre^iSe 
of water facilities, through Government aid, calls fox’ the use 
of more manure, but the latter is for the greater part wasted 
because the supply of wood for use as fuel is inadequate. 
What is the position of Govefnment in the matter? For 
practical purposes Government are in the place of a landlord, 
and as such it is their duty to look after their property, and to 
see that it is kept up, and not be allowed to become impoyerished. 
The present system is one of gradual soil-exhaustion, which 
must end in a decline, slow it may be, but still a decline of 
fertility and of productive power. It behoves Government, 
therefore, for their own sake, to take this matter into serious 
consideration, and, while there is yet time, to push forward 
active steps for preventing the decline in the value of their 
property. Unless this situation be faced. Government must 
be distinctly j^repared to see the land bring in a diminished 
revenue, and to find the people less able to live upon the land. 
Nor must the bearing upon the question of Famine be 
ignored. o 

Mr. Nicholson has pointed out that in times of serious 
drought manured land is able to yield at least something* or 
even a moderate crop, whilst uninanurcd land may produce 
absolutely nothing. The existence of some crop^ instead of 
total failure, may make all the difference between famine and 
no famine. m 

Lastly, there is the consideration that if more manure be 
supplied, the land will become more fertile, and be capable.of 
returning an increased revenue to the State. It therefore 
becomes, I mainfutin, the dxity of Government, both to 
themselves and to the people, to supply manure to the land. 
In this, now, must rest practically the Improvement of Agri- 
culture. Of what benefit will it be to cover the country with 
Agricultural Schools, and to teach better methods, unless the 
one great want of the cultivator be met, viz., more Manure ? 
Oi .what use will it be to demonstrate at Experimental Farms 
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the value of manure, aiul how to preserve it, when the culti- 
vator has to burn it because he has nothini' else for fuel ? 

The one way in which alone this question of paramount 
importance can be met is by supplying more Woody and thus 
setting free the manure for use on the land. I shall deal in the 
next chapter with the exact way in which wood might be 
supplied, but I may say here that it is in this connection 
mainly that I advocate the establishment of “ Fuel and Fod- 
der Reserves.” 

To adopt the method followed in my earlier chapters, of sum- 
marising possible iniprovennfnts in agriculture — it has been 
seen that considerable differences exist in agricultural 
practice according as the facilities for manure supply are 
gi*eater or less. Improvement in agriculture will take place 
through the modification of these differences. This cannot be 
effected directly by the people to any great extent, although, 
here and there, as with the Kachhi cultivation, example wdll 
tell. Government wull be able to assist in the work by the 
spread of Agricultural Education. Education will have a 
powerful influence in breaking down prejudice, and, by it, the 
better practices and their advantages will be made known. 

But the work of Government does not stop here ; 'positive 
measures, too, must be taken. Fii*st anti foremost. Government 
must supply wood for agricultural purposes, to take the place 
of the cow-dung at present bunit. Then, 4f?i^icultural Depart- 
ments must, by means of an organised system of agricultural 
enqv^ryy ascertain the manurial facilities and needs of each 
part of the country; they must acquaint themselves with the 
practice of ^ the best parts, and transfer it, when possible, to 
others ; they must ascertain and demonstrate at Experimental 
Farms the value of various n^nures, and, in especial, the 
benefit of littering cattle, and the better preservation of 
manure. It is evident that in this work advantage will have 
to be taken, not only of a knowledge of indigenous practice, 
but also of Western science and experience* In this connection 
I would urge, as most desirable, the appointment of an 
Agricultural Chemist, who may render much assistance in 
utilising existing manurial sources, in demonstrating their 
use and value, in possibly discovering new manurial resources, 
and in solving various questions bearing on the relation of 
soils, crops, and manures. * 

13 
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105. I advocate, — 

The establishment of Fuel and Fodder Reserves,” for 
the primary purpose of supplying wood to take 
the place of cow-dung as fuel. 

The inauguration of a system of Agricultural Enquiry^ 
to ascertain the manurial facilities ahd require- 
ments of each part of the country. ^ 

The spread of Agricultural Education, to assist in 
teaching the value of better practices, and to break 
down prejudice. 

The employment of Experimental Farms, for the 
purpose of showing how manurial resources can be 
best used and conserved, and for dmnonstrating 
the value of, and extending, the better practices of 
other parts. 

The employiricnt of an Agricultural Chemist, to assist 
in utilising existing manurial resources to best 
purpose, in discovering fresh ones, and irf" the 
olution of agricultural problems. 
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CHAPTER VIII. 

WOOD. 

166 .^ From the last chapter, in which the manurial resources 
of India wei‘e coiisidcrod, I pass now to discuss the wood supply 
of the country, and how it may he increased, primarily with 
the view of setting free inoi*e manure for the land by tlie 
substitution of wood for cow-dung as find. 

•In order to understand liow agricultural ends in the matter 
of wood supply are to he hes^ served, it is necessary to briefly 
review the policy which, in the early days of the Forest Depart- 
ijient, was adopted in regard to forests and t»thor supplies of 
wood^, and jilso the changes which have been called for in 
more* recent times. 

157 . At the time of its creation, about ItSflC, tln^ Forest 
Department found the forests of the country fast disappearing 
before the. spread of cultivation, and before tlic reckless 
destruction carried on by the i^oople. Agricultural resources 
were vanishing, and tlie climate was, nt>t improlaihly, being 
aflected injuriously. None too soon did the Forest Depart- 
ment step in to prevent the entire deforestation of the 
country, which would most certainly have taken place. As 
the demand for cultivation spread, so wouhl the forests have 
disappeared before the plough, had not a strong liquid been 
interposed to >save what was still remaining. 

The people, left to themselvtjs, have never been able to 
manage forests properly, nor to understand bow forests may 
be conserved and utilised to the best, atlvantage. I'beir 
practice had been simply to cut and (dear the forest to make 
room for cultivation, and, as soon as tluj virgin soil was 
spent, they pushed on, broke up fresh laml and cleared inoi.- 
forest. And this, if allowed, they would still do, thinking 
only of the immediate present, and not of the futun*. 

But the Forest Department, by its intervention, has stopped 
in a great measure the work of destruction, and has not only 
brought "in a large, and ensured a continuous, revenue to 
Government, but it has laid the foundations of a system 
which, if properly directed, may be made to conduce greatly 
to the agricultural prosperity of India. But when it began 
its work its chief duties were the preservation and develop- 
ment of large timoer forests, such as the teak forests of Lower 
Burma, the sal forests of Oudh, and the daodar foro.sts of the 
Himalayas, or the forests of the Western Gh&ts. Its objects 
were in no sense agricultural, and its success was gauged 
mainly by fiscal considerations ; the Department was to be a 
revenue-paying one. Indeed, we may go so far as to say that 
its interests were opposed to agriculture,. and its intent was 
rather to exclv,de agriculture than to admit it to srticipatii^ 
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in the bcnciitsi. The chief reason for this was, that the 
admission of grazing into the forests would have destroyed 
the young seedlings, and have rendered the maintenance of 
the forests by natural reproduction impossible. So far as the 
original design went, the Forest Department deserves full 
recognition of the admirable work which it has done in saving 
to. the country the forests now under its care, but which, if 
left to the people, would have been ruthlessly destroyed. 
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158 . At that time, how^ever, these large timber forests were 
not in contact with important tracts of cultivation, but were, 
for the most part, situated on hills and mountain ranges, only 
occasionally bordering on cultivation, and that of a sparse 
and backward kind, often carric^l on by half-wild tribes. As 
the population increased, and the pressure on the land called 
for extension of the cultivated area, so the latter spread to 
the borders of the forests. Again, of recent years, ther^ has 
been a feeling that the forests and other wooiled tra(jjis ought 
to be made to serve the interests of agriculture more directly 
than they have done in the past, and that areas should be 
reserved and fresh ones be created in the midst of the cultivated 
land, and not merely on hills and mountain ranges. The Govern- 
ments of India, Bombay, and Madras have been urging their 
respective Forest Departments in this direction, and have 
endeavoured to exten<l the influence of the forests from the 
remoter hills to the cultivated plains. In this way the policy 
of the Forest Department has been undergoing a change, in 
order to meejb the altered conditions of agriculture. The old 
traditionif which animated its oflicers, viz., that the sole aims 
of a forester wore to grow big timber ,and to show a large 
revenue, are wearing off, and, whereas considerable prejudice 
existed in the past against the Department, by reason of its 
being opposed to agriculture, a feeling is now growing, among 
the more enlightene<l of its oflicers at least, that one great 
object should be to dii ectly Hurve agricultural interests. vj.t is 
this altered policy that 1 wish to support, and to show, if 
possible, the need of giving fuller scope to the usefulness of 

the Department. c 

• 

169 . The requirements of the agriculturist in respecj of wood 
are, small timber for house-building, wood for making imple- 
ments, and firewood ; the last-named principally to take the 
place of the cow-dung which, tlmugh the most valuable 
manure at the raiyaVs disposal, is, nevertheless, generally 
burnt as fuel in default of wood. f 

160 . In the last chapter, aftef reviewing the various sources 
of manure supply, we saw that they were very limited in 
number, and that the only material available in any quantity 
was the ordinary cattle-dung. Further, we found that, wher- 
ever wood was sufficiently abundant, dung Was used for the 
land and it was not burnt ; hut that where wood was deficient, 
manure was burnt* in the absence of any other source of fuel. 
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and that the land was thus deprived of it. The dependence of 
the soil for its fertility upon the supply of water and of manure 
was also instanced. The conclusion was, accordingly, drawn 
that the supply of wood to serve as fuel forms one of the most 
important factors in maintaining the fertility of the soil, or, 
in other words, the prosperity of agriculture. I can hardly put 
this too strongly, for it is the one practical measure on which I 
place the most importance ; it is that which calls for the most 
urgent attention, and from which the greatest henetitsmay be 
expected to follow. I make, in my Report, other recommenda- 
tions and suggestions, it is true, but 1 consider them minor 
ones compared with this. Let us once more review the 
position. A country «jxporting manures as well as crops, not 
utilising even the night-sofl, and then burning the cattle- 
dung because fuel is scarce ; an ever-increasing population, 

%nd a greater demand on the land to supply more and larger 
cropfli, these* latter depending on more manure being available. 

What n«)re ready plan than to supply wood as fuel in order 
to save the manure for tlie land i In the substitution of 
wood for cow-dung no question of caste prejudice is involved, 
such as is the case in the use of bones or of night-soil. It is 
a measure which the people would adopt, and have adoptctl, 
on their own account, wherever it has been possible. Further, 
the improvement thus to he eilected is one which pi'Occe<ls 
upon the right lines, viz., the improvement of Indian Agri- 
culture from within rather than from vAthoicL 

I therefoi'o do not hesitate to say that. Just as Government The imprirtanco 
foresaw the difficulties of the people in supplying themselves uotwiwent. 
with water, and so provided it for them, so must attention 
bo now turned to the difficulties of the people in the matter of 
fuel, and, seeing how impossible it is for them to provide it 
for themselves. Government must do thiif for them too. It is 
not in the interests of the people alone that I would urge this, 
for, having fully discussed all other ways of increasing the 
manure supply, it is clear that this is me one way in which 
it can be effected, and, if not effected, sooner or later the land 
must fall pff in productive power, and the revenue derived 
therefrom by the State must dccliric too. Accoidiugly, 1 
regard tiihe provision of fuel as the most potent means of 
maintaining prosperity, not alone to the cultivators, but to 
the State itself, and as a measure which the latter, in its ovm 
interests, should take up immediately. If wood could be 
made to take the place of dung for fuel we shouhl soon come to 
realise that inore^ood means more manure, that more manure 
means more crops, and more crops an increasing revenue to 
the Stote ; whilst, to the cultivator, it implies more fodder, 
better cattle, and more manure again to ensure the future 
fertility of the soil. 

• 

let. 1 do not take to myself credit for more than emphasising Pmriooi 
what others* have already pointed oat on this subject. As 
much As 17 years ago Mr. B. H. Elliot, writing in the " Timdi,” 
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urged the necessity of “ Fuel Reserves ” for India, and much that 
he then said has since proved to be true. The sam^ views 
have been urged by others, but there is call now for more 
definite action than there has been in the past. What has 
been done so far, whilst not without benefit to agriculture, 
has, to my mind, taken mainly the form of supplying wood 
for the requirements of large towns and railways. Although 
agriculture has been indirectly helped by the smaller amount 
of dung* burnt in consequence, yet I think that hardly 
enough importance has been attached to the bearing of the 
wood supply upon the fertility of the soil, and to the need of 
supplying firewood to villages as well as to towns. 

162. The influence of an extended growth of wood upon 
the climate has been fully dealt with in paragraph 38 of 
Chapter IV'., and has been referred to as affording a pos-^ 
sible, though perhaps only local, amelioration of th^ severities 
of climate. 

There is another feature about tree-growing which must not 
be forgotten, viz., the shelter and protection afforded from 
the burning sun, and also from the violent wipds. Mr. 
Nicholson points out that many tracts in the Coimbatore 
district are exposed to severe winds. He says : — 

Dhmqmram Dhtnct, — “ Hedges and belts of trees would bo peculiarly 
** useful in this wind-swept triict.'* 

VdamitpeU — ** It is the most open talak in the district, liaying few hedges 
** and very few trees ; hence the winds of the south-west monsoon are 
“ severely felt.” 

Many parts of Mysore suffer greatly from damage by wind. 
On the North-West frontier the presence of trees is in- 
dispensable to the growing of grass. 

The advantages of tree-growing in connection with the 
supp^ly of leaves for litter and for manure have been spoken of 
in Chapter VII. {see paragraph 140), and to this may: be 
added the provision of foocl afforded both to men and c^tle 
in time of famine, if suitable kinds of trees be grown. 

163. Whilst laying particular stress, as I have done, on the 
need for an extended wood supply, and mainly for thef urpose 
of providing fuel, it would be wrong to ignore what the 
respective Governments of India, Bombay, and Madras have 
done, or, at least, have iirge«l on their Forest Departments 
the necessity for doing. Without going into particulars, I 
would indicate the general lines that have been taken.* 

It was Dr. (subsequently Sir Dietrich) Brandis, the real 
founder of the existing Imperial Forest Department, who 
gave the great impulse to tjie growth of what may be termed 
** Agricultural Forests.’' It was he who clearly saw the line 
which the Forest policy of the future would have to take, and ^ 
who did his best to guide it in this direction. •Already in 
1873> at his suggestion, tracts had been taken up in Ajmere^ 
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Merwara, a little territory under direct Imperial control, and 
thus available for the purpose. This will be explained more 
in detail later, but it may be said here that the results were 
very satisfactory, and Sir D. Brandis wrote : — 

** Jt may be pointed out that in all except the most arid tracts, or where 
denudation is complete and of long standing, mere protection, aided by 
sowing and planting in suitable places, will gmdually clothe grounds with 
trees and shrubs.” 

Sir D. Brandis, at the close of his Indian career, went himself 
to Madras to assist the Madras Government in framing their 
policy of *' Agricultural Forests,” and largely to his ottbrts it is 
due that in Madras so much has been done to makt? the Forest 
Ih^partment serve agricultural interests. 

The Famine Coininissioners showed that they were alive 
to the way in which the forests might assist agriculture. 
They said in their Report : — 

** So far as any immediate advantage is to be sought from 
** the extension of forest in respect to protection against 
‘‘ drought it will, in our opinion, be mainly in the direction 
“ of the judicious enclosure and protection of tracts .... 
“ from which improved and more certain pasture may be 

secured for the cattle of the vicinity ; a supply of fire- 

wood secured which may lead to a more general utilisation 
** of animal manure for agriculture, and a possible addition 
“ made to the power of the subsoil to retain its moisture, and 
“ to the prospect of maintaining the supply «of water in the 
“ wells.” 

The Government of India, in following up the recommen- 
dations of the Famine Commission, issued, in March 1883, a 
Resolution calling, attention to the growing decrease in the 
area of grazing land and w'oodcd tracts in many parts, 
notably the Punjab, the North-West Provinces, and the 
Central Provinces, and to the damage done through excessive 
grazmg. They quoted numerous cases, such as Banda, where, 
in tne famine of 1878-79, grazing areas had been instru- 
mental in saving thousands of cattle; 'and other instances, 
such as Jhnnsi and Rohtak, in which thousands had perished 
for lack of these areas. They asked, therefore, the attention 
of Provincial Agricultural Departments to this question, 
and the co-operation of the Forest Department. It was 
suggested that enquiry should be made by district officers, 
with a view of ascertaining how far cattle needed protection, 
and what lands, either Government property or else purchas- 
able at reasonable rates, were available f^r the formation, of 
what were thenceforth to be termed Fuel and Fodder 
Reserves.” 

It was recommended that the purchase of land should be 
effected, provided the price came within a limit of Rs. 20,000 
for 10 square miles. The actual management of the 

Reserves ^ was intended to be in the hands of the Forest 
Department. 
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En([uiries were next made, at Goveimnient suggestion, as to 
whether suitable spots for “ Fuel and Fodder Reserves ” 
existed along canal banks and lines of railway. 

As the result of the enquiries made, it was ascertained that 
in the Doab (North-West Provinces) saline land could*be 

obtained in abundance, and also a certain amount of ravine 
land, both of which would pay for growing trees and grass upon. 
Ravine lands at Etawah and at Jhansi were subsequently 
taken up, and canal plantations have been established at 
Cawnpore, Agra, Rui*ki, Delhi, and other parts of the North- 
West Provinces and the Punjab. Other plantations, such as 
those of Changa Manga, and Shahdara, near Lahore, hwl 
been previously created by the Forest Department. 

Mention was made just now also of the “ reserves ” esta- 
blished at Ajinere-Merwara at the instigation of Sir D. 
Brandis. • 

But it is in Madras that more has been done than any wiiere 
else to a.ssi.st agriculture by means of the forests. Ofie great 
reason for this is, that in this Presidency the waste land is 
the property of Government, and they can therefore dispose 
of it as tliey like. This is also the case in Bombay, and 
wherever no permanent settlement of the land exists. The 
exceptional oircumstance that Ajmere-Merwara was under the 
direct control of the Government of India enabled land 
similarly to be taken up there for the purpose of forming 
“ reserves.** Again, in Madras, cultivated land is more or 
le8.s mixed up with undulating wood-pr.oducing country, and 
thus field and forest come in close proximity, presenting a 
great contrast to the vast level plain which includes the 
Punjab, North-West Provinces, and Bengal. 

164 . I propose noiiW to deal in succession Avith the different 
ways in which at present the supply of wood is maintained, 
and then to consider in what directions extension for agri- 
cultural ends is most needed. % 

First of all come the large timher-producin^g forests. 
Everyone must recognise the necessity of having these ; they 
supply Europe with teak, for example, .and are requisite for 
all building purposes, and for providing railway sleepers, fur- 
niture, &c. As wo have seen, they are for the most part 
still removed from the general area of cultivation, and it is 
mostly on the hills and mountain ranges that they are found. 
They are clearly demarcated and defined as being forests for 
the primary purpose of supplying large tinker, and should, 
I think, be rightly treated as such. 

In them the main end should be kept in view, and every 
means be used to grow as fine and as large timber as may be 
required. From these forests grazing must be excluded 
entirely, if the forest be worked on the jardinage system 
(that according to which trees of all ages, from i^edlings to 
mature trees, are mixed up together, singly ot In groupjs, 
eTOryAvhero over the whole area, the fellings being similarly 
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located at short intervals wherever a suitable tree may 
happen •to be). The object being to encoui-age natural 
reproduction and restocking, grazing woiiltl do great damage, 
inasmuch as the seedlings would speedily be nibbled ott‘ 
or • trampled down. If tlic forest be w'orked in blocks, 
trees of like age being classed into separate groups, it 
would perhaps be possible, without direct damage to the 
forest, to admit grazing into particular blocks at certain 
times. In any case, in time of drought these forests 
would be the means of keeping alive many of the cattle 
of the country. But, beyond this exceptional event, in 
fgrests of this class 1 should like the forest ofiicer to have 
full liberty and every facility for growing large timber 
independently of any iniiuti* considerations ; also, I think 
that he should be allowed to strictly i*nforce rules for 
preventing forest fires and for excluding grazing, &c., sis 
well* as all bthers that are necessary to the attainment of his 
main purpose. 

It is, in short, impossible to have timber forests and 
agriculture on the same area; the most tliat these forests can 
do for agriculture is, to provide, for the immediate vicinity, 
a certain amount of small wood an<l firewood obtained from 
the timber that is felled, and to serve as a refuge for cattle 
in time of drought and famine. 

Of this nature are the Coorg forests, winch 1 visiteil under 
the guidance of Mi’. H. C. Hill, Officiating Inspector Oenoral 
of Forests. They are at a <li stance from, and not in the 
midst of or near, cultivation, and they could not now be 
brought to benefit directly the actual cultivators of populated 
villages at a distance. Around them is only a scattered agri- 
culture and a meagre population. Here, 1 should say, arc 
forests which by their position are best iailapted for fimher- 
grotving purposes, and for such purjioses they should be kept. 
They are too far off to supply the cultivator with firew^ood at 
a rrfee which he could aff’ord to pay, and which would at the 
same time be remunerative to the Forest department; whilst, 
to the culljjvator, even were there any considerable agricultural 
population, the cost qf carting would be prohibitive. It may, 
however, pay quite well to remove large logs, such as con- 
tractors^ or railway companie.s would buy. I am obliged, 
therefore, to look on these forests as likely to do but little 
to increase the supply of manure available for the lanrl 
through the substitution of wood for cow-dung as fuel. 

Whilst advocating the closer attention of the Forest Depart- 
ment to agricultural ends, and commendilig the step taken in 
1884, which brought the Department under the Imperial 
Department of Agriculture, I have no wish to urge inter- 
ference with the necessary and legitimate purposes which the 
large timber-growing forests serve for the good of the country. 
Large timber is, and always will be, required, and to make 
the supply *a meatie of obtaining a large revenue is a very 
proper end, where, as I have shown, other interests do act 
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suffer thereby. I am, accordingly, in full sympathy^ with the 
Forest Department in their contention that, where the object 
is to grow timber, it is necessary to close these forests alto- 
gether to grazing, or at least only to open certain blocks at a 
time, and to enforce stringently the rules which exisf in 
regard to the prevention of forest fires. I have myself seen, 
over and over again, during my tour through the Coorg forests, 
instances of the damage done by forest fires ; how that seed- 
lings are killed and the . entire natural reproduction, so 
essential in a timber forest,, is completely stopped. I can quite 
understand, too, the damage that will be done in a forest 
where reproduction is going on, either on account of cattle 
trampling down the seedlings, of by goats pulling down the 
branches and young trees bodily, or by goats and sheep nib- 
bling off the young shoots. Goats, in particular, must have np 
place in a forest of this kind. , 

Much has been said by certain writers in favour oJ the 
annual setting on fire of the forest grass, in order to get a 
fresh growth of ]ierbag(^ The occasional clearing oi the 
coarse dried gj-ass by firi' may result in the growth of a tem- 
porary crop of fresh gi'ass to feed cattle for a month or so, 
but it simply means ruination to the forest, and the infliction 
of damage from which the forest will not for many a year 
recover. I have, therefore, no sympathy whatever with tiioso 
who have maintained that it is a good thing to have an 
annual burning of the forest grass, or that the forests ought 
to bo thrown open to unrestricted grazing. But I wish to 
make it clear that I am here speaking of forests which are 
essentially, by situation and natural conditions, timber- 
producing forests. 


ClasBiflcatiun uf 
Foreits. 


165 . The FovesU Department recognises three classes of 
foi’csts, (1) “ Reserve<l Forests,” or those which, being the 
property of Governnumt, or over which they have proprietary 
rights, have been set aside and constituted “ Reserved ForSsts 
(2) “Protected Forests,” or those which, though thej>roperty 
of Qovernmont, or over which Government have proprietary 
rights, have not been included in a “reserved forest;” in these 
Government may declare any class of tree reserved, or close 
any part for a term not exceeding 20 years ; (3) U1 other 
forest lands are tenned " Unclassed Forests.” 


166 . Of “ Protected Forests ” I need say little more than that 
I think it would have been ve^ much better to have made 
them all " Reserve^ Forests.” ^^he retainiif|r of certain rights 
by Government, and allowing the people to do otherwise as 
they like, is not conducive to the forest serving the best 
purposes. 

In many cases, notably the Punjab, the creation of " pro*- 
tected ” forests has arisen, I believe, mainly from the fact 
that the Local Government have not bad tho courage' to 
extend full protection- to land which ought really to have 
been “ reserved ” forest. A partial protection only has been 
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extended to them, the Local Government fearing to cause 
friction with the people. In view of the important issues of 
forest preservation, the reckless use of the forests by the 
people when uncontrolled, and the general unsatisfactoriness 
of the working of “ protected ” forests, it would, I think, 
have been much better to have taken the bold step at the 
outset. In the case of any land that is reserved, exclusion 
from it may be necessary for a time at first, but before long 
the benefit of doing this will be apparent, and even in the 
first year a quantity of grass will probably be available for 

cutting as fodder. 

• 

167. Among ** Kesorved Forests ’* are included the timber- ‘Uoservea 
growing forests which I haVe referred to in paragraph 164. cliuivatioi?^^ 
I now intend to deal with those reservetl forests ” which are 
hear the cultivated areas, aiid which can be made to serve 
agricultural ends. The action taken by the respective 
Govemiaents of India, Bombay, and Madras in extending the 
influence of the forests from the hills to the cultivated plains 
was, undoubtedly, a good one. But, from one cause and 
another, itr has come about that, with some exceptions, the 
advantages of “ reserved forests ** have hardly been brought 
home to the agricultural population, and too often the latter ^^pie. 
have been inclined to regard the reservation of a forest as 
their exclvsion from it, rather than as the means of providing 
a benefit for them. 

It is necessary to look briefly at the causes which have The roiwon* for 
brought this about. Undoubtedly in the past there has been ^****** 
a tendency on the part of the Forest Department to grow 
large timber only, and to reap a large revenue by doing this. 

We have seen, in paragraph 157, how this naturally came 
about, and that it was the result of the cUitios with which the 
Department was charged at the outset. But the traditions The tnMiitioiui 
have not altogether passed away even now, and there is still 
nee<f of reminding the Department, as Sir D. Brandis did in 
1883, that the growing of big timber is not the only, and often, 
indeed, m^ not be the main, object of a forester’s eJcistence, 

Sir D. Brandis wrote in 1883 : — 

** It must now be distinctly reco^ised that not only docs the provision 
** of timber and firewood come within the logitimato scope of forest admin- 

istration in India, but one of its most important duties will, in future, be 

to increase the supply of cattle fodder, particularly during seasons of 
“ drought in the drier districts.” 

There have been, undoubtedly, considerable difficulties in iMfflcuuieain 
the way of the forest Department, and vhere, as in the case 
of Ajmere-Merwara, there jKas been no hindrance to procuring 
land, the Department has shown its readiness to minister to the 
more agricultural needs as well as to the growing of timber. 

Nevertheless there is/ 1 think, a great deal more that can 
be done, and what is chiefly needed is, to extend the action 
taken by thci Madra; Government. 

I should, in justice, say here that among the officers of tjie 
Forest Department there are many who recognise the import- 
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ance of the objects to which Sir D. Brandi.s refers, and who 
carry them out as far as they can. Some such m%n I met 
during my tours. 

168. What prevents extendeil action is not any check f^om 
the Government of India, nor yet from the Forest Depart- 
ment, but it is a financial check, and one which accordingly 
prevents Local Governments from taking action. The Forest 
Department is practically called upon to show a large revenue, 
and is naturally proud of the profit it makes. At the same 
time it is a notoriously undermanned Department, but is 
unable to increase its staff materially (as would be necessary 
were the more agricultural purposes closely followed), unle*ss 
by showing a still larger surjdus to meet the expense of 
additional officers. So it has come about that, in the majority 
of cases, the officers have turned their efforts mainly to proc 
ducing large timber wherever tliey could, even •thougl) the 
circumstances of the rcs<u-ved forests ” would, in tjie wider 
sense of the good of the country as a whole, have often 
adapted them better to oilier purposes than timber-growing. 

169. It is by no means the case that timber-growing will 
always be the purpose to which the forest is best suited 
naturally, or the most desirable one when all considerations 
are taken into account. Areas have been taken up in tho 

f iast, and the attempt has been made to grow on them timber 
or sale, whereas these areas were never fitted for such a 
purpose, but only for growing scrub-jungle and for providing 
grazing. There are many such instances in the Madras 
Presidency. If the Forest Department is told to conserve 
timber it will do it, and wherever it sees a chance. What 
must come to be understoo<i is, that forests may be so situated 
or naturally so adapted that timber-growing may not always 
be the main end to he sought, but that what the forester is 
accustomed to regard as “ accessories,” such as, small timber, 
firewood, grass, &c., should, in many cases, be the main^con- 
sideration, and that for which the forest should bo worked. 
In some ’of the Bombay forests, for example, th^ supply of 
twigs and leaves for the vah system ^of making seea-beds 
{see Chapter VII., paragraph ISl), may be the most useful aid 
to agriculture, and the growing of trees that may be pollarded 
would do much more good than supplying timber. At M&him 
(Bombay) and Hospet (Madras) I saw cultivators lopping 
the trees around their own fields, the twigs and leaves being 
utilised either for rah or else directly as mai^re for rice fields. 
Nor were the treesf inithlessly destroyed, for they were only 
lopped onco in four years. Similarly, some trees are most 
usefully grown for pollarding, the shoots being used as props 
for plantains or betel vine. At Mdhim I counted over 50 new 
shoots on a pollarded hhendi (Hihiscua) tree, and I was told 
that the number went sometimes up to 100. Tho shoots take 
three years to grow to a sufficient sizei nnd the* trees live for 
40 years. I could not help thinking it was much better for 
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the trees^to thus yield a triennial supply of shoots for 40 
years, than that they should be left alone all the time in order 
to afford at the close of it one single log of timber. 

Where such is the case, and seeing that in wet regions the 
rab liystem has been proved to be the best for rice cultivation, 
it would frequently be very legitimate for the Forest Depart- 
ment to work for the supply of rah instead of for timber. 

The Forest Department have, in some instances, tried to 
undertake the provision of rdb, but the difficulty has been 
that they feel compelled to cut it according to rule, and then 
to stack and keep it, whereas the cultivators must have it 
fresh, and just when they want it, as well as at a not expensive 
rate. 

170. In demarcating a “ reserved forest ” it is the practice tuc proviaiou 
to ascertain^ register, and provide for the continuance of 

rights which are found to be already existing over such areas. 

But more*than this is required. It is not enough to satisfy 
existing rights, or to provide for the wants of the people 
immediately around the reserved area, and then to say, 

“ Having done this, we will now grow our timber.” What 
I maintain is, that, having marked off the most suitable and 
more distant areas for timber-growing, the “ reserved forests ” 
which are nearer cultivation should be worked more in the 
interests of the people than has been the case in the past, and 
that the first consideration, and not the last, should be how 
the wants of the agricultural community generally (who are 
not fortunate enough to have acquired any rights) can be best 
met, and how the benefits whicli the forest niservation confers 
may be extended to as wide an Jirea as possible. To this there 
are limits of distance beyond which firewood, &c. cannot be 
profitably carted, but my contention is, that the object to be 
kept in view should bo to see how large a number of the cul- 
tivating villages can be providofl for, not how few mwt have 
their^ctual rights supplied. When this is done, 1 have not a 
word to say against the remainder of the forest being utilised 
for timber-growing, for sale of fuel to towns, for letting out to 
graziers, &c., whichever be possible and most remunerative;’ 
but these must come after, and not before, the agricultural 
needs of tlie country. 

171. It is right that I should here make an exception in 
favour of what has been done in Ajmere-Merwara. The 
reserves here, which I had the pleasure of visiting under 
Mr. H. C. Hill’s guidance, quite meet the* ends which they 
should fulfil. No attempt is made to grow large timber (the 
soil, indeed, is quite unsuited to it); but large quantities of 
small wood and of firewood are produced, and a considerable 
amount of grass is cut for fodder, whilst, even during my 
visit, the reserves had, in a time of drought, been the means 
of saving a number of cattle belonging to the surrounding 
villages. 

y 24266. K 
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I am told that similar reserves may be found in^different 
districts of the Punjab. 

If the example of Ajmere-Merwara were to be followed ex- 
tensively, much good would certainly result, but, as it is, 
there is room for improvement, and my remarks made aUove 
hold good, I believe, in general. 

Syatctn of 172 . As to firewood, it is quite true, as forest officers have 

iin"”c!vrwir* pointed out to me, that the price of firewood must be regulated 
forests. •• demand, and that firewood cannot be sold at one rate to 

a town and at another to the cultivator, or else the latter will 
at once resell his purchase at a profit. But, what I thipk 
might well be adopted is the system by which the inhabitants 
of certain defined areas around fi “ reserved forest ” might be 
allowed, on payment of a certain yearly sum, to take out an 
annual license to remove what wood they require for building, 
implements, and firewood, as also fodder, &c., provided •these 
be for their df)incstic use only, ami not for sale ; als# to gra^o 
(when grazing can be provide<l) all cattle of which they are 
the bona fide owners. Tliis would got rid of any difficulty as 
reganls the price of firewocxl ; and, inasmuch as the licenses 
woubl specify the particular blocks where the permission 
could be exercised, and would be liable to be cancelled if the 
restrictions were exceeded, the control would lie with the 
forest offici'T, who would determine the areas to bo thus set 
off. 

The only difficulty would be in the case of those who 
hold rights of grazing, of removing firewood, &c,, and who 
would hardly be willing to pay an annual sum when 
before they had been free. This would, however, not apply 
everywhere, and where it <lid, the rights would have to be 
defined, just as is at presefit in the case of “ reserved 
forests.” 


^ spoken of the need of a larger staff of bjetter- 
iiiidenuHnucd. trained men in the Forest Department to carry out the 
working of forests in an agricultural direction. As the 
forests come more in contact with agriculture, will there 
be need of greater supervision and ntore official protection 
against fire and against unauthorised grazing, &;c.« To take 
an example, in the Ooorg forests there is only one European 
professional officer over an area consisting of 248 square 
miles of “reserved” forests, and 001 square miles of “pro- 
tectc<l ” forests. 


Forest Department is sometimes called upon, 
attempts, to perform impossibilities. When the need 
perform impo^i- for Serving agricultural ends has been impressed upon them, 
biiiticg. officers have frequently been expected to produce out* of 

the same forest large, medium-sized, and small timber, fire- 
wood, leaves. Tab material, and grazing, all at once. In 
Bombay the Forest Department has deckled thtft these varied 
wants can best be met by a 40 years’ rotation.. This means 
that rah, for example, could in any one year be only taken 
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off one-Sprtieth of the area, a very insufficient amount in 
many cases. It is quite clear that cuttinfif for rob must bo 
done near cultivation, and that there must be regular work- 
ing plans drawn up for it, the people beiilg allowed to cut the 
maferial themselves over allotted areas, worked, say, on a 
three or four years* rotation, and payment to be by levy on 
the rice area cultivated, or on a village as a whole. 

Again, the agriculturists being uniler the Revenue officials, 
there are not wanting instances where, owing to the absence of 
a proper understanding between these officials and those of the 
Forest Department, friction has been caused upon the closing 
of* the forests, or by the issue of orders to stop the lopping 
of trees for rah. • 

. 175 . Thus, partly from the nature of its action, of necessity 
a restricting one, but mainly from the obligations put upon 
it by the^Exccutive Government, also from the impossibilities 
it has been asked to perform, and, lastly, from being greatly 
undermanned, the Forest l^epartment has not been as 
popular in ,t.hc past as it might have been. But 1 am sure 
that when it is fully recognise<l that there are other ends 
which the Forest Department should serve besides that of 
growing timber and making a large revenue out of the 
forests, the Department will readily carry these out to its 
best ability. 

Such an end is that which I have indicated, the provision, 
for the agricultural community primaril y, of facilities for 
obtaining what they nMpiire, viz., small timber, wood for 
implements, firewood, loaves, grass, or. where possible, 
grazing. No action would, I am sure, do more to render the 
Forest Department popular and its work /)ne of widespnsacl- 
ing benefit, could it be instruct(?d to carry out such objects as 
the above, anil to bring these facilities to the cultivators* 
dooriii Such a policy would be one of giving, and not what 
the people have considered the past policy, one of taking 
away. The cultivators would then feel that the forests were 
a real bendfit to them^ and possibly much unculturable land 
would become clothed with trees and grass. 

I cann<ft better conclude the consideration of this portion 
of my Report than by giving the following extract from a 
Resolution of the Madras Government, issued in October 
1890, upon this subject : — 

Paragraph 24.-*-*' It is, however, most necessary to correct 
“ the idea, which prevails somewhat widelj', that as soon as a GoverninSiit, 
" forest is reserved, cattle and men are to be excluded, and 
" it is to be worked for the profit of Government rather than 
“ for the benefit of the people. It cannot bo too strongly 
“ affirmed that the chief object of the reserved forests 
“ throughout the greater part of the country is the provision 

of pasture, *small timber, fuel, and leaves for manure or 
** litter. These are to be worked in order to meet the wants 

^ K 2 
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“ of the villagers in these respects, and are not tq be con- 
“ verted into close preserves for the growth of large timber.” 

This important Resolution exactly expresses the opinions 
I had already formed, and it is in the direction indicated 
that I think future policy should proceed. 

176. I am aware that changes cannot be effected without 
expenditure of money, and perhaps a diminished revenue 
may be the result, at least for a time. But 1 have attempted 
to show that the obtaining of a large revenue from the sale 
of timber may not be coincident with the best interests of 
the country at largo, and that a possible diminution of* it 
may be attended by increased^ revenue to the State from 
cultivated land. It has also to be remembered that a very 
large portion of the revenue of the Forest Department is 
derived from rich grazing grounds which have ^ been trans- 
ferred to it from the Land Bevenue Department. The Forest 
Department, in being a rcvenue-eaiming one, startif with the 
following advantage in favour of its old policy as against 
the one I recommend ; that, if timber be sold, the return is 
an actual one, whereas if the plan I advocate bb followed, 
the increase will be a jyoUntial one ; it cannot be directly 
translated into figures. Nevertheless, I trust I have said 
enough to show that action in the direction of providing 
for agricultural wants, and primarily as regards the supply 
of fuel, is inseparably bound up with the prosperity of the 
agricultural classes, and with the maintenance of the Land 
Revenue of the State. 

177, Next to the forests come the plantations which have 
been established along canal banks, linos of railway, and 
other selected spots, primarily for the supply of fuel to 
towns and railways* and not with special agricultural intent. 
As mentioned in paragraph 1G3, plantations have been made 
along the banks of canals in the North-West Province^ and 
the Punjab, and such towns as Cawnpore, Agra, Rurki, and 
Delhi are thereby supplied with fuel. It was reported in 
1889 that in the Noi*th-West Provinces there were §6,037 acres 
of plantations along the banks of the Vp^r Ganges, Lower 
Ganges, Agra, and Eastern Jumna Canals. These are/ihowever, 
under the control of the Irrigation Department, and not of 
the Forest Department, and no effort is made to create a 
local market for the wood ; hence it all goes to the large 
towns, and the plantations arc of little local agricultural use. 
In addition, the system of letting out grazing is by no means 
satisfactory ; in many parts the cultivators arrange among 
themselves, so that there is no competition for the privilege 
of grazing, and one man will thus purchase the right of 
grazing over an e.rtensive area for a merely nominal sum, 
putting on as many cattle (including his neighbours^) as he can 
and in turn receiving payment from those whose cattle he 
a^^lmits. In other cases grazing is not i^lowed, but only the 
cutting of grass. If the working of these plantations were 
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put under a forest officer they would probably be better seen 
to. Alon^ the Cawnpore Canal the plantations are 40 feet 
deep ; babul, neem, pepul and other varieties of ficus, 
dhak, sissu, and jannan are the principal trees grown. The 
native proprietors {zemindars) in the neighbourhood some- 
times have plantations of their own, mostly of dhak and 
babul wood ; every three years they cut these over ainl send 
the wood into Cawnpore. 

^ Changa Manga is a large plantation of 10,000 acres, chaaga Manga, 
situated along the North Western Railway, and watered 
by^ the Bari-Doab Canal. It was started in 18CG, and its 
object was to provide fuel for the railway. Shisham 
{Dalbergia sissu) is the trejp grown, and it is cut on a 
15 years* rotation. I found, on enquiry, that the railway 
cpmpany takes the whole of the wood, although only sup- 
posed^ to h^ve that which is above 2 inches in diameter. 

The smaller wood, J to 2 inches in diameter, is re-sold by 
the railway company. A large quantity of grass, mostly of 
a coarse nature, grows in the plantation, and to this I shall 
refer in the next chapter. But I would mention that, so far 
as I could see, the Changa Manga plantation does not serve 
any agricultural end wliatever, except within a very limited 
circle. It simply supplies w'ood for the railway, instead of 
the latter burning coal. Nearly the same remark may be 
applied to the Shahdara plantation, near Lahore, establishe<l 
in 1865, and covering 1,254 acres. The river is close at hand, 
and the soil is moist in consequence ; sissu, again, is the 
wood grown. The original intention was to supply fuel 
for the railway, but now the whole of the woo<l goes to a 
contractor at Lahore, for use in the town as fuel, (Occasion- 
ally a little grazing is allowed, but the forest officers are 
evidently adverse to it. • 

None of these plantations, accordingly, whether along canal 
bankn or elsewhere, serve agricultural ends as usefully as cuuumi vuiuo. 
they might be made to do, and improvement in the system 
of their working is possible. Of course, in one way, they 
all (exceplf those which, like Changa Manga, are utilised 
solely for railways) indirectly benefit the land, inasmuch as 
by the increase of the wood supply, even to towns, a certain 
amount of cow-dung is released which might otherwise be 
burnt as fuel. 

178 . More agricultural in purport than the foregoing is the Ariwricaiture. 
system of Arboriculture, the spread of which has been pushed 
on with commendable energy, mainly by th*e Directors of Pro- 
vincial Departments of Agriculture. Apart from a possible 
influence on climate, the provision of shade and shelter, and 
ultimately of timber and fuel, cannot but be beneficial. If 
trees such as the prosopis, the mahua, and the jack-fruit 
tree, were grojwn, they would in time oL famine be very useful 
in supplying the people as well as the cattle with food. The 
fruit of the babul, for example, is a very good food for cattlt. 

k3 
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It is very desirable to encourage the planting; of trees 
by private individuals, and to hold out inducements for the 
<loing of this. The feeling of possession, as instanced in the 
case of a man diggin'g his own well, is one that acts as a 
strong incentive to agricultural improvement, and it should 
be fostered in every way. In Prince Edward’s Island “ arbor 
societies ” are formed with objects similar to the above, and 
in several States of America special inducements are held 
out for the taking up of laml for the purpose of growing 
trees.* 

To encourage the growing of trees, a “ Tope ” rule was intro- 
duced in some parts of India. According to it, a man was*to 
be allowed land free of rent for 20 years, provided that he 
grew plantations on it. But tln^ rule was, unfortunately, 
rendered inoperative, for if another man wanted to grow 
crops on the particular area he got the preference, and the 
rule really was never made use of. I consider tha^ a great 
deal of good has been done, more espticially in the North- 
West Provinces, by the encouragement of Arboriculture. In 
]888“80, jtts. (j(), 1)80 were spent in the North-West; Provinces 
on Arboriculture, and the receipts amounted to its. 47,084. 
In the Central Provinces, during the same year, 29,000 trees 
were planted. But in Bengal and in Bombay little has been 
done. In a part of the country where, as in the North- 
West Provinces, the forests are confined to the hills, and wood 
and slielter are notoriously deficient, it is of the greatest 
importance to show the benefit which the planting of trees 
along roadsides may confer. Casuarina is a tree well suited 
to sandy lands, and the growing of it in parts of Madras has 
been very successful. In the Native State of Kapurthala I 
noticed that plantations of hIshu and other trees had been 
made on bare places around the town of Kapurthala, wherever 
possible. The native landed proprietors {zemindara), too, 
have followed the example set, and in many villages evc^ the 
common land (ahamilat) has been planted with aiaau and 
hahul, wells are surrounded by trees, and mango trees are 
planted along watercourses; some villagers have e'fcn planted 
small gar<lens, and the State, as an encouragement, remits 
the revenue of all such lands. In driving along ©the road 
from Jullundur to Jloshiarpur I frequently saw aiaau trees 
wiiicli had been planted by zemindar a in blank patches of 
the fields just off’ the roadside. 

It is well, however, that I should here i]:\terpose a caution 
as to the undesirability of planting trees, more especially 
babuly close to the edges of cultivated fields, at least where 
cold-season (rabi) crops are grown. The roots of the trees 
run out in search of moisture and nourishment, and thus 


* Tills is done undn* an Act known as the Timber Cnltnre Act. A ywriod of eight yean ia giren 
rluriiig which to taiso 10 aerm of trem ^ Ifio-acre holiUng. It must be ahowji that the timber la to 
In) cultivated for the exeliislve use and benefit of the apiilicaut, and not ffurtbe pnq>oae of ipeonlotioD, 
or^or tlie use and benefit of other perMona. An entry fee of $ 14 (2L la paid, and a llkeaum 
nt^date of final proof. If, at the conclusion of the terra, at least 67A thriving trees can be aboau 
nexe, a title deed to the laud thus planted ia gi\'Cu. 
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deprive ^e crop of each, especially the former. I have seen 
numerous instances of a rabi crop being damaged in this way ; 
with rainy-season (kharif), crops and where tlieve is abundant 
rainfall, it does not, however, matter. 

179 . But, after all, and even were the existing reserved 
forests ” to bo devoted, where possible, more to agricultural 
ends, there would not be enough resorve<l areas to meet the 
demand. ^ The reserved forests ’* can only serve a certain 
circumscribed area, and there must yet remain, espocuilly in 
the North-West Provinces, large tracts where trees, much less 
forests, arc almost unknown. It is in such tlisiricts, untouched 
by forests, that the endej^vour must be made to create 

“ reserves.” It is hardly necessary to say much in proof of the 

^bove, the fact is almost universally athnittrd. The following 
instances, g9.thcred in the course of my tour, may, however, be 
usefully ^iven, as showing the scarcity of lire wood, and that 
the price of it is more than the cultivators can afford to pay 
in order to replace cow-dung by wootl for fuel. 

At Cawnpore the price of firewood is 4 iinn:u« per maiind (HO IbH.), or 

1 rupee for a little more than 300 lbs., whoreaH 100 piece.s of ann-dried 

cow-dung cakes (J)rattieH) only cost 2 an nils, or 1 rupee for a whole 
cartload, weighing some 700 lbs., about throe ciirtloiids going to the ton. 

At Burki, which is supplied from the canal plantations, firewood costs 
Rh, 22 for 100 maunds, making the price aiiiuis a mauiid, or much the 
same as at Oawnpore. 

Forozpore is very badly off for firewood, especially along the rivcrsiilo 
tracts. The land here wants a lot of manure, and the 'peujile are well awiirc 
of this, but have little to spiire owing to their being obliged to bum it 
for fuel. 

In the Deccan, and in the Southern Mahratta country, wood for 
implements is specially 8C4irce. 

lu Bombay itself, firewood costs Ra, 2 for 10 maunds (80 lbs. each). 

At Poona it is very much dearer, and especially hard to procure, iiiiismucli 
as it^has to lie fetched 30 or 40 miles. The cost in Poona is 8 annas 
a maund, or J?s. 5 for a cartload, whereas a c;irtload of dried cow-dung 
cakes {hratties) costs Rs, 3, and a (»irtload of loose cow-dung 1 rupee only. 

Ahmedaba^ also is badly off in this respect ; the mauiid here is only 40 lbs., 
and 1 rupee will purchase puly 4 maunds of fii*ewood, or 160 lbs. 

At Mahim firewood has to bo fetched from the forest ; this implies a three 
days’ journey there and back ; the cost for a small cartload is 8 annas. 

The cost at Belgaum is Rs. 2 to Hs. 3 a cartload, but it has to be fetched 
from a distance of eight miles off. 

Even at Mercaca, where the Ooorg forests are not far off, firewood costs 
Rs. 3 a cartload ; and at Hunsur, the dep6t of the Coorg forests, the 
charge is R9.3 per ion. It has, however, to bo cj^rted 18 miles, at a cost 
of 14 annas a ton more, before it can be of any use to the cultivators. 

A cartload of 1,000 lbs. of firewood costs Rs, 21 at Shiyali, and at 
Madura a bandy-load (three to the ton) soils for Rs. 4 to 5, but it has 
to be brought some 20 miles. 

Mr. Benson, writing about Bellary, says ; — 

** The supply />f cattle-manure is small, except in a few places, owing to 
“ the scarcity of wood f6r fuel. One of the greatest wants of the district 
o agriculturally js a better fuel supply, and this is an object which is woi|f;hy 

n the most careful attention.” 
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Mr. Nicholson says of Rar6r : — 

“ There are no forests or jungle. A, great deal of planting of hedges and 
** trees is still needed. Fuel is dear, pmmyraa scarce, and buildiog timber is 

brought from PiUgh4t at great expense At Pollachi firewood 

** costs Jts, 2 to Ha. 2\ per cartload, the nearest available jungles being 10 
and 12 miles distant.** '' 

Bengal. y^^ites thus of Ghota Nagpur : — 

The mass of the people are too poor to buy fuel. No improvement 
under the head of burning dung will take place until fuel is rendered cheap 
and accessible. There are no fuel reserves belonging either to Government 
**or individuals. Around Rauchi firewood is scarce and jungles inacces- 
“ Bible.” 

I could multiply these by a great many other instances 
which I have met with myself, or which I have collected. "'In 
Chapter VII., paragraph 123,, I have already shown that 
wherever wood is sufficiently plentiful it and not dung is the 
general fuel, and that manure being thus set free for the land, 
the cultivation has benefited immensely ; such instances are 
Nadiad, Hospet, Avenashi (Coimbatore), Hoshiarpujr, Multan, 
and many others. 

As affording a contrast to the remark made above by Mr. 
Benson on the scarcity of wood in Bellary, another quotation 
from that gentleman, when speaking of Cuddapah, will 
illustrate my point well : — 

The abundance of fuel in the neighbourhood prevents the use of hratUea * 
extensively for fuel, ho that the soil receives a good deal of what is removed 
from it by the crops raised.** 

The need 180 . Having instanced sufficiently the need of more firewood 

agricultural purposes, I must now express my concurrence 
views that have been expressed both by Governments 
mid by individuals, that the way in wnich the supply of wood 
to agriculture can be best increased is by the creation of new 
enclosures of land JEor the purpose of growing wood, scrub, 
jungle, and grass. Such enclosures are now denominated 
Fuel and Fodder Reserves.” 

I shall indicate briefly wdiat has been done in this dirdOtion, 
and then try to point out in what way extension or modifica- 
tion of the system is called for. ^ 

Opinion* in The establishment of " Fuel and Fodder Reserves ” was 
favour. advocated successively by Sir D. Brandis in 187^, by the 

Famine Commission in 1879, and by the Government of In^ia 
in 1883, acting upon the recommendations of the Famine 
Commission {nee paragraph 1 (>3), 

Sir Edward Sir Edward Buck, when an officer in tlie North-West 

’ Provinces, warmly advocated the estabHshment of these 

reserves,^' and to him is mainly due the initiation of experi- 
ments on their formation over ravine lands and salty land 
{usar) plains in the North-West Provinces (see paragraph 75). 

Mr.j.B.Puii«. Mr. J. B. Fuller, writing on the subject in 1887, says; — 

***The desirability, in the interests of the people, of establishing fuel and 
fodder reserves is admitted on all hands.” . ^ 

^ More* recently (October 1890) the Madras Government 
oSluSa^ issued the important Resolution on the policy of their Forest 
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Departnysiiti to which reference was made in paragraph 176, 
ana from which I will now further quote : — 

Para. 6. “ The question of the provision of fuel is hardly 
less important than that of pasture. In many parts of 
“ tne Presidency the supply of firewood is so scanty that 
** the people suffer considerable inconvenience and discomfort. 

'' But this is not the worst ; wood being dear, the dung of 
cattle is used in its place, and the soil is thus deprived of the 
** manure of which it stands in such urgent need. Any 
measures, therefore, which tend to improve the supply and 
“ lower the price of firewood would be of immense advantage 
** to the cause of agriculture in this country.” 

Para. 7. “ For the reasons set forth in the preceding 
paragraph, his Excellency in Council is of opinion that the 
^ establishment of fuel and fodder reserves is most desirable 
** in the interests of the cultivating classes.” 

Para.®24. ” Further, the Government advocates, if the area 
already taken up is not enough to furnish the estimated 
“ requirements in firewood, leaves, and small timber, and to 
afford grazing for all cattle necessary for agricultural or 
“ domestic purposes, more land should, if possible, be brought 
under management, and the natural jungle growth should be 
supplemented by plantations created for the puipose of fuel 
“ supply.” 

In the above extracts is contained the acknowledgment that 
the supply of firewood is still very deficient, and that existing 
resources are not enough, but that new reserves will have to 
be created. $ 

18t We will now see what steps have been taken in this “ Fuoland 
direction since Sir D. Brandis and the ^Madras Government 
moved in the matter, and since the Government of India 
proceeded to act upon the recommendations of the Famine 
Commission. 

The earliest “ Fuel and Fodder Reserve/’ in the strict sense, that I can p^^tri forest, 
find mentio|ied is the Patri forest, near Burki, North-West Provinces, iturki. 

This plantation was begui^ in 1871, .five blocks, comprising in all 80 acres, 
being demarc‘ated, and trees, mostly sissu, being planted and watered by a 
cut taken from the Ganges Oanal. Sir D. Brandis reported in 1881 that 
it was doing well. He suggested that it would be necessary to keep out 
cattle at first, but by and by to (wnnitgraaing in protected blocks, admitting 
only certain villages and making them responsible for the protection. 

This practically was of the nature of a ** village forest,” and was agricultural 
in intent. ^ 

The forests of Ajmere-Merwara, although of large extent and under the AjmeM-Mstwan. 
Forest Administration, are really ** Fuel and Fodder Reserves ” on a large 
scale. I have shown how the Government of India were able to deal with 
them straight away, having a direct control over them. As 1 have said, 
they more nearly approach to my idea of what ** agricultural forests” 
should be than anything else which I have seen or read of under the Forest 
Administration. ULy complaint is that there are not enough ^jmere- 
Merwaras. I allow fully the benefit of what has been done there, but there 
ought to be more ** reserves ” like these. The answer of the Forest Depart- 
ment is, that the difficulty of gettifig land is so great, and it is seldom ^hat 
land can be found which, as at Ajmere-Merwara, is under direct Imperial 
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control. This is quite true, but when I see what has been done, as I ahfll 
tell later, in taking up land at Etawab, Jhanai, Aligarh, and Gamrnpore,'as 
well as in the plantations of Bhahdara, Ohanga Manga, and lalong canal 
banka, 1 cannot think the difficulties insurmountable ; and if the FcMrest 
Department had been more alive to agricultural needs, and less anxious to 
show large financial returns, more might have been done in forming other 
“ Fuel and Fodder Reserves” like Ajmere-Merwara. 

Sir D. Brandis started the Ajmere reserves in 1873, by taking up and 
protecting the then bare hills lying around one side of the valley, where 
the town of Ajmere is. The hills on the other side were left as thev were, 
and were not included in the operations, but were left free for wnatever 
grazing or cutting of wood they could supply. 

The villages included in the reserved part were handed over to the 
Forest Department, who allowed the villagers to cut and remove grass 
from November to February, aud to have grazing from March to June. 
Further, the villages were to receive two-thirds of any surplus revenue and 
all the grass. No planting was done, bift grazing was prevented, except in 
specified parts, and wood was only cut as allowed. No regular enclosure was 
adopted, enphorhiu hedges and stone walls only being put up here and therein 
In a few years there was a complete transformation, tne l| 2 &re hills soon 
clothing themselvea with small trees and scrub, while grass sprung*up in 
abundance. * 

In 1881 Sir D. Brandis wrote in reference to them : — “ In all, except the 
most arid tracts .... mere protection, aided by sowing and planting 
in suitable places, will gradually clothe grounds with trees and shrubs.” 

I visited the reserves around Ajmere, and I fonnd them to be as had been 
pointed out to me ; the protected hills were green and covered with trees, 
shrub, and grass ; the hills oii the opposite side of the valley were barren 
and unclothed. The contrast presented was a most striking ono, and no one 
could see it without being impressed with the change that simple enclosure 
could effect, oven on a thin and rocky soil such as that on these Ajmere hiDs. 
Undoubtedly, too, the covering of the surface with vegetation has helped 
greatly in preventing denudation and surface-washing, and has thus 
contributed to the formation of soil, and the retention of the rainfall. ^ 

The principal trees are zissyplnts^ fwogeissusy aad halml^ and a considerable 
sale of dried and dead eAtphorhhi bushes is also effected. 

The work of protection has not been confined to the hills around Ajmere 
known as the '^* Nagpahar forests,” but another hill slope near the town, and 
called the Mohwa has been taken in likewise. Here the soil- is 

thinner and more stony than ever, and it seems a wonder that anything 
whatever will grow on it.^ Yet, although little grazing can be afforded, 
a good quantity of grass is cut, aud zhyphns and babul trees grow^ery 
fairly. 

From Ajmere I went to see the ** Chang reserve,” another one forming 
part of the Ajmere-Morwara forests, and about six miles fgom Biawar. 
This was begun in 1875, and comprises 3,000 •acres. Here, again, the 
contrast between the protected hills and the unprotected ones was most 
marked. A great deal of firewood is cut by contract, and carted to Biawar, 
2,400 camel-loads (480 lbs. each) and 6,572 head-loads of small fuel coming 
froai the reserve ” in the course of the year 1888-82. No attempt is made 
to grow large timlier, but in the better parts neem seed is dibbled, and 
this tree does very well. Reproduction goes on very satisfactorily indeed, 
and protection from fire and trespass is well maintained. The grass is, as a 
rule, cut and removed, Igit the forests, in time of drought, are thrown open 
to grazing. 

Similar reserves,” which I had no time to visit, lie nearer Herwara. 
The whole area comprised in the Ajmere-Morwara forests is 89,264 acres. 
In 1889-90 six areas of village lands, 4,395 acres in all, were voluntarily 
made over by the people to the Forest Department for management by 
them, and were constituted ** village reserves.” To show, the value of the 
Ajmere-Merwara foi^sts, it may be said that, in 1889-90, o^ing to failure 
of rain and scarcity of fodder, nearly all the reserved araa was thrown 
opqp to grazing .during part of the year, and no less than 14,684 head 
of cattle were allowed in. The fire lines (dividing the ” reserves ” into 
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isolated blocks for preventing the spread of accidental fires) are burned 
by the people in return for the grass removed. 

I have mentioned the case of the Ajmcre-Merwara forests 
rather at length, as it is the best example of what should be 
tridd elsewhere. The financial result at the present time 
shows that expenses have just been met, but, to my mind, 
the good that has been done, but which cannot be actually 
translated into figures, represents a very considerable surplus. 

The mere supply, to an agricultural district such as this, of 
wood to replace dung as fuel must bo highly beneficial, and 
would be even more so <lid not Ajmere labour un<ier the difii- 
cttlty of a very uncertain and often failing rainfall. 

My other instances of Government experiments must be 
drawn from those on ravine and salty {usar) land, for 1 have 
already spoken of canal plantations and others, such as 
ohahdara jLud Changa Manga, an<l have shown that their 
ends* are not, in the main, agricultural ones. Even ravine and 
near laricls I have previously fully dealt with in Chapter V., 
paragraphs 70-70, and need say little more about them now. 

Etawah, Jhansi, Cawnpore, and Awa are the chief places 
where tree-planting has been tried to any considerable extent, 
for on the uaar land at Aligarh it has only been done on 
quite a small scale, and the efibrts have been confined mainly 
to grass and crop-growing. I may here point out the financial 
success attending the enclosure of ravine land at Etawah. Ktawah. 

About 4,400 acres (7,000 higJwii) of this land belonged to the native 
landowners {zemimiar»)^ and the area was of bat little use except for 
cattle to roam over. In 188.5 the Agricultural Department of the North- 
West Provinces persuaded the zendmUira to let it try the experiment of 
tree-growing, and got thim to advance i^>».l)0() for planting bnlnd seed 
over the land. Cattle were kept oif, hihnl seeds were scattered broadcast 
just before the rains came, the trees came up capitally, the gniss grew 
well, and soon, without any artificial irrigation, a useful ** fuel and fodder 
reserve” was formed out of what had been simply waste laud. The 
“ reserve ” now brings in an annual income of Hh, 1,100, and the sruundarH^ 
neve^ having parted with the land, take care to keep the proceeds too. 

Now, had Government done what it might have done and bought the laud 
outright, the continuance of the reserve ” might have been secured, and 
the income sjlso. As it is, the care of the reserve ” is practically in the 
hands of the* Collector of the district for the time being ; he m.ay take 
an interest in it, as Mr. ^Fisher (who originated it) and Mr. Alexander 
(his successor) have, but should ho not happen to do so, the entire good 
may be destroyed. . 

This instance shows, however, how much may, w'ith care, 
result from an expenditure of Ra, 000 only. Siiinlar ravines 
to those at Etawah extend along both banks of the Ganges 
and Jumna, anc? what has been done Etawah might bo 
followed elsewhere, with great advantage to a Province so 
destitute of wood as the North-West Provinces are. 

In regard to ravine and salty (uaar) land, a careful invest!- Ravine an<i«Mr 
gation was made in 1883 in the Doab district of the North- 
West Provinces, by Messrs. W. J. Wilson and Darrah, when 
it was ascertained that uaar land could be had in abundance ; 
also that there was a certain amount of ravine land availal^le 
for fuel and fodder reserves,” the average purchase price of 
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both of which would come well within the limit suggested 
by Government as the price of purchase, viz., Rs. 20,000 for 
10 square miles. After making calculations which were 
purposely put more unfavourably to the scheme than was 
necessary, Messrs. Wilson and ]3arrah concluded their Repbrt 
by saying 

** On the whole it appears probable that plantations in the ravines will 
“ yield a very considerable profit, and with tfgar, too, both gross and trees 
“ will pay expenses." 

It was pointed out that, while doubtful whether any effect 
would be produced on the climate, it was certain that erosion 
of the soil would be prevented in ravines, and that a layer of 
humus would be accumulated on usar soil, whilst in times of 
drought the loppings of the trees would be of great value. 

* The Report says : — ^ 

The financial loss, if it occurs at all, will be trifling, and t]ie advantages 

of protection of land from erosion, and protection of cattle in drought, 
** would well warrant the expenditure." * 

That the opinion formed was a correct one is exemplified 
by the result of the Etawah enclosure. 

Of the success which may be achieved by growing trees 
on salty land, the instance of the Phagwara tahail, in the 
Kapurthala State, given in Chapter V., paragraph 75, affords 
proof. 

The 9,000 acres taken up included 7,660 acres that were not fit for 
cultivation, owing to the soil being impregnated with soda salts (kalar)^ 
ttmr land, in fact ; yet the fiMk tree (liulea /random) grows here capitally, 
supplying 40,000 maunds of fuel annually. The sale proceeds from this 
and from grazing fees amount to Ra, 9,000 per annum, with an expen- 
diture of only lid. 540. The growing of d/tdkr has one great advantage 
in that cattle, sheep, and goats will not touch the tree, and consequently 
grazing does not harm it. 

The growing of dArffc ought certainly to be much more exten- 
sively tried on usar land, especially seeing what quantities 
of such land there are in the North-West Provinces alone. JThe 
experiments made up to now on usar land have been directed 
mainly to enclosing and growing grass on it. 1 should like 
to see the growing of trees tried more extensively. • 

182. The question was often asked by me, why the Forest, 
Department has not created more " Fuel and • Fodder 
Reserves.” The answer most generally given was, that the 
Forest Department is still busy over the " settling ” of the 

Reserved Forests,” and that as soon as this is done it 
will go on to deal with the ” Village Foregts,” which these 
" Fuel and Fodder Reserves ” would virtually be. 

Undoubtedly, progress is hampered by an insufficient staff, 
but I consider this important question must not be longer 
delayed. 

183. It has been rightly said that one of the curses of the 
country is the indiscriminate granting of land^without the 
reservation of land for communal purposes. I notiee with 
satisfaction, therefore, that Government, in giving grants of 
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land ne§r Multan, along the Sidhnai Canal, have reserved 
a^ut 10,000 acres for “ forest reserve,” and that, where the 
Sidhnai irrigation extends, the lessees may use the trees or 
brushwood, but may not sell nor exchange it. 

184. Having now established not only the usefulness of 
“Fuel and Fodder Reserves ” where they have been formed, 
but also the need of more of them, we have, to consider the 
two practical dii&cultics which have been put forward by 
those who have even allowed the desirability of the extension 
of “ reserves.” These are : — 

• . Firstly, the difficulty of finding land suitable for the 
purpose. 

Secondly, the difficultjr of acquiring it even if 
^ suitable. 

Theije will have to be treated separately. 

185. As to a considerable amount of land being available, 
there can be no doubt to anyone who has gone over the 
country. 

It is, however, true that where wood is most wanted 
there the land is mostly taken up by cultivation, and wood 
can only be purchased at high rates, but that where ,wood 
grows freely there is no cultivation to demand it urgently. 

The North-West Provinces and many parts of the Punjab 
afford instances of the scarcity of wood. In the North-West 
the plains are, generally speaking, fully and even densely 
cultivated [except whore salty land {nsar) exists], whilst the 
forests are confined to the hilly regions on the northern 
boundary. In Bengal, too, it would only in certain pai*ts be 
possible to extend the existing forests to the more cultivated 
areas. In Madras and Bombay, on the t?ontrary, it would be- 
quite possible. 

186. Reserving to the next section the consideration of the 
way in which lands are to be acquired, 1 may here name the 
classes of land which might be available. 

(a) The* waste land belonging to Government whenever a 
raiyatwari settlement exists, and including (in the case of 
Madras/ at least) the sides of roadways, channels, tanks, 
embankments (bunds), beds of streams, &c. (h) The waste 

land of villages (at least when in excess of village require- 
ments) and other uncultivated areas, (c) Salt plains and salt 
patches (usar laigd). (^d) Ravine land, (e) The banks of canals 
and railway lines. (/) Land at iiresent under dry cultivation, 
but 4wrhich it might pay better to convert into “ reserves.” 

In illustration : — 

(a) In Madras the waste land all belongs to Government. Mr. Nicholson 
reporte 1 in 1887 that in the Anantapur district alone there were 1,141,089 
acrod of Government waste land, and that there were parts where blocks 
of 1,000 acres i^uld be dug round, enclosed with banks, and then seeds 
of trees be sown before the rains. 

In his “ Manual of Coimbatore ” Mr. Nicholson mentions places, such as 
Kardr, Dh&r&puram, KtlgaMr, Palavap41aiyam, Nambiydr, Udamalpet, 


The pmotioal 
diinciilttoM In 
obtain i I Iff liui>l 
for the crention 
of “ fuel ami 
fcMldcr rosjcrvos.'* 


('oiiHiilrniblp 
amount of land 
aviiilahlo. 


ClaewH 'tf Ifiml 
aviiilnblo 


Inataiicefl. 

(a) Oovcrinuent 
waste land. 



158 


Wood" 


and elsewhere, where fuel reserves are needed and might be established. 
Of Kardr he says ^‘the channel and river banks might be pUtnted with 
“ advantage .... the ttdah is poorly wooded .... even the most 
** favourable positions,, such as channel banks, deep spots near water, Ac., 

are not utilised .... there is one private jungle, but this is left to 
** nature and not assisted by plantation .... it produces htibul trees find 
“ grass abundantly.” 

Mr. Benson found in Kurnool (Madras) large tracts along the foot of 
the Nallamalais, which would be suitable for reserves.” 

Around Salem the hills are not iic for cultivation, but would make good 
“ reserves.” 

I noticed myself, when travelling in the Madras Presidency, many 
channel banks, sides of tanks and roadways, where trees might have been 
planted. 

When enquiry was made in the Madras Presidency in 1883 it was foufld 
that, taking the whole Presidency, 1()0 acres of land to every village in a 
kilnh were available for “fuel and foddSr reserves.” 

In the Central Provinces, in one talml alone of the Sambalpur district, 
waste areas of over 6,000 acres were found, which had remained the pro* 
porty of Government, and thus were available for conversion into “ fuel 
and fodder reserves ” 


(6) village M'flst-e 
and unoultiratcili 

areoi. 


(A) It is a question how far it is advisable to take up waste belonging 
to a vilhige, but in the Punjab and in the Central Provinces, the latter 
principally, there are village lands which arc considerably in excess of the 
people's requirements. Th^e Lieutenant Governor of the Punjab concurs 
in thinking that land in excess might be turned into “ reserves.” Between 
Lahore and Amritsar I noticed uncultivated areas in abundance, and 
wheroVer trees occurred they grew very well. 

Between Agra and Gwjilior I saw a lot of uncultivated land. 

In Bengal Mr. Fiuucane found that there were some 37i square miles 
in the Rhotas and Rchul plateaus of the Khymore Hills which might 
become “fuel and fodder reserves." The Bengal Government further 
authorised the purchase of 1,200 fdffhan of land belonging to the Deo 
Estate, and in Sasseram other areas wore proposed. The Deputy Conser- 
vator, in reporting on them, said : — “ I do not think any site could have 
been selected more suitable for the formation of fuel and fodder 


“ reserves.” The financial prospects, derivable solely from annual licenses 
.granted to villages, were stated to be very promising. 

Between Bettiah (Beh&r) and the Nepaul frontier are strips which might 
be “ fuel and fodder reserves.” This land belongs to zemindars^ and would 
have to be obtained by purebaso. 

Also, near Segowlie (Bchar) is a good deal of waste land, it having 
fallen out of cultivation during the famine of 1866. 

The report of the Bombay Agricultural Department for 1886-87 speaks 
of “ much land both in riverside villages and others eminently fitted for 
“ hahul reserve.*!,” and the Bombay Governmenji has given remission of 
three-quarters of the assessment to applicants willing to devote land to 
the extension of hahnl plantations, or to take up new land for it.* 

Such villages are some near Ahmedabad, Nasick, and Poona. 

In Mysore I observed large stretches of land between the towns of 
Mysore and Hunsur which were not cultivated, but on which large amounts 
of firewood might be grown. In the centre of Mysore, near Arsikeri and 
Hassan, are large tracts that might be enclosed and made into “ fuel and 
fodder reserves.” , * 

(e) Utar land. range of salty (a^or) plains and patches in the Noirth-West 

Provinces has been mentionea (ses paragraph 181 ). Others occur A Uie 
!ll?unjab, the Deccan, the Southern Mahratta country, parts of Madras, and 
elsewhere. Between Delhi and Rewari is salty land on which the tamarisk 
bush grows well. 

(<i) Ravine land. (^) ^be ravines along both banks of the Ganges and Jumna rivers have 
been referred to (see paragraph 181). 

Sir Edward Buck,. in a noth on the Muttra Settlement,* speaks of the 
feaeibility of introducing “fuel and fodder reserves” along the Jumna 
Yalley tracts, and points out that the experiments made at Ajmere and 
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elsewhere prove that under^ proper management large areas will be 

availablcP for trees and grazing which are not. susceptible to ordinary 
“ cultivation.” 

Bavine land occurs largely at Pahara, near Mirzapur, North-West 
Provinces. 

The Administration Reports of the Central Provinces speak of there 
being always areas for brushwood on banks, beds of streams. Ac. 

The Bombay Agricultural Department Report for 1888-89 regrets the 
great opportunity which was lost in not securing stretches between llubli 
and Ga&g, along the Southern Mahratta Railway, and on which hahtU 
grows splendidly. 

The Bengal Agricultural Department Report for 1889-90 says that it had 
been ascertained that along the Assam-Behar, the Tirhoot extension, and 
thn new Chittagong- Assam lines '*fuol and fodder reserves” could bo 
made. 

(/) It is quite certain that there ’are many stretches of dry cultivation 
where crops are taken only occasionally, it may be once in three or four, 
or even once only in six years, but which could bo much better utilised by 
tumiijg them J^to fuel and fodder reserves.'* 

' About 1,4(X) acres of such land exists at Mahim (Bombay), and is not 
worth 1 aitha an acre for rent. 

At Avenashi (Coimbatore) is also a lot of dry laud, assessed at 1 rupee 
per acre, which might grow trees well. This is also the case in Cuddapah. 

In parts of the Deccan, where wood for implements is very scarce, the 
growing of wood, even if not directly remunerative, would be a great boon 
to the cultivators. 

Mr. Fuller thinks that in the Central Provinces it would be good if 
Government were prepared to remit the revenue of a few holds in certain 
villages, on condition that the proprietors planted and maintained trees on 
roads running through it. 

I might here refer to an experiment now being carried out by Mr. 
Ozanne, at the Bhadgaon Experimental Farm of the Bombay Government. 
In June 1888 Mr. Ozanne sowed eight acres of cultivated laud with babul 
seeds put in furrows ; one-half of the area has had no artificial watering 
whatever, the other half only one watering, viz., in the first year. The 
interspaces between the rows have been sown with crops of bd/ra, gram, 
&c. At the time of my visit, in August 1890, the plantation was growing 
well, some of the best plants were 4 feet high, amrthe plantation had cost 
notmng whatever, the crops grown between the rows having paid all the 
expenses. 

It is very clear, from the instancoH I have given, that there 
isagood deal of land on which ‘‘fuel and fodder reserves” might 
be formed, '^and if or^ systematic enquiry bo made it will 
result in showing, as Messrs. Wilson and Darrah’s experiment 
in the North-West Provinces did, that there is very much 
more land available than has been stated. 

In almost every district there are uncultivated spots 
among existing cultivation which would grow bahut or 
similar wood perfectly well. Althougli it may not pay 
Government to. tV.ke up these plots, yct> if the example of 
tree-growing were set, encouragement would be given to 
native proprietors (zemindars) and others to adopt the plan 
aJso. 

187 # Having dealt with the diiScuIty of finding land, the 
second one, tjiat of how to acquire it, must be taken. 

According to the* ownership and the terms under which 
land is held, so will the proceaiire to be adopted vary. ^ 
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Where waste land, as in Madras, is the property of Qoveni- 
ment there is no difficulty whatever,, and, as we haVe seen, 
under the term waste land ” is included much land, such as 
the beds of tanks, &c., which is not available in other 
Presidencies. The matter for regret is, that, with the ez<9sp- 
tion of Madras, and possibly the Central Provinces also, the 
amount of waste land still left is very small, but where there 
is any, and so placed as to be of probable benefit to the people 
if it were turned into a " fuel and fodder reserve,” such land 
should be thus converted. 

There is one provision I should like to see made, viz., that 
when trees are grown on waste land, such as the beds of tai^ks 
and streams, &;c., the wood should be devoted primarily to the 
use of the people around^ and that the trees should not, as is 
at present the case, be periodically cut down en bloc and bo sold 
by auction to the highest bidder, often being taken far away 
from the district. A period then elapses until the* fresh trees 
that spring up are ready again to be cut. These plantations 
(they are mostly of babul) should be kept for the wants of 
the district where they grow, becoming thus really '' village 

¥ lantations,” and they should not be cut down in one mass. 

he natural reproduction should also be meantime looked 
after. 


188 . Next comes the vexed matter of the village waste,” and 
whether it should be taken up by the Forest Department and 
worked for the people’s benefit. This Oould not be done 
without, for a time at least, keeping the cattle off and 
excluding the people from any use of the land, until the 
“ reserve ” was fairly established. Whore the ** waste ” actually 
belongs to the people, it is, I must say, a doubtful policy to 
interfere with the people’s time-honoured rights, and they 
can hardly be excluded from them withoiu considerabm 
friction being caused, which it is well to avoid. At the same 
time, as I shall show in the next chapter, the value of the 
“ village waste ” is greatly’ exaggerated,, and I am doubtful 
whether it is not productive of more harm than good. Prac- 
tically, as feeding areas the “ village wastes ” are worthless in 
nine cases out of ten, and serve little *pflrpose beyond that of 
providing standing room and exercise ground for half-starved 
herds. Nevertheless, it would be very risky to interfere with 
prescriptive rights, and, if it is possible', it is better to avoid 
dealing with the “ village waste.” What may, however, be 
hoped for is, that in the more advanced ^rts the people, 
awr seeing the good which reserves have effected in otwr 
parts, will enclose it, or a part of it, their own dcoomit 
That there is hope of this being done is . exemplified the 
instances of Etawah, Ajmere, and Kapurthala, already recorded. 
In these cases land belonging to private individuals and villages 
was voluntarily handed over to be Workied by Qovernment as. 
•'fuel and fodder reserves ” (see paragraphs* 178 and jSl). 

ybe one . c^p in which' " village waste \mlght be directly 
.dealt With is where the amount of waste land is ma&ifeetly . 
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in excess the requirements of the villages. This occurs 
frequently in the Central Provinces; and also in parts of the 
Punjab.^ The difficulty of taking up waste belonging to a 
village is, that only that particular village could share in the 
privildges, whereas if the land be Government land, or be 
acquired by^ purchase, ' it would be atvailable for as many 
villages as it could $erve. Again, the existence of rights in 
an enclosed area may hamper future action, and render the 
dealing with these rights a matter of difficulty. 

On the other hand, it ,may often be the case that, in order 
to be of any use to the villages as supplies of fuel, these 
‘ “ reseiares ” will have to be near the villages, and in many parts, 

^ therefore, the only way to establish them' will be to appro- 
priate portions of existing village wastes or commons. 

189. The su^estion to form village forests,"’ which should » village fonae/ 
include • the village grazings grounds and be protected and 
managed^ the people themselves, was made by Sir D. Brandis, attempta to 
but the efiorts to establish them have siiccessivcly failed. In ®^^^**®*“* 
the Indian Forest Act (1878) a chapter (Chapter III.) was 
inserted to provide for the assigning of the rights of Qovernr Act. 
ment to or over any land constituted a “ reserved forest,” and 
for calling it a “ village forest.” This chapter has, however, 
been quite inoperative, owing, 1 am informed, to the impossi- 
bility of determining adverse rights, and of separating the 
rights of the community from the private rights of native pro- 
prietors (zemindare) and others. Often, for instance, there 
may be several zemindars, and thus several people to settle 
with. Anyhow, no ^' village forests ” have been taken up or 
assigned under this chapter, which is accordingly a dead letter. 

In 1886 an attempt was made to amend the Land Kevenuo und Revenue 
law of the Punjab, by inseHing a fresh chapter (Chapter 
VIII.) to read as fojlow,s : — 

** It the minority of the landowners desire, or the Local 
Government cohaiders it expedient, that part of the commoift 
waste Unds of an estate be managed for the production of ' 
timber, fuel^or fodder, the Local Government may proclaim 
that any part not excee4ing one-fifth shall be so managed/’ 

Expressions of opinion were invited on this suggestion, and, • 
while a general agreement was coUie to as to the value of 
such a measure in the interests of the people, it was felt that 
there would be difficulty in the procedure, and in compulsorily 
dealing with the village waste. The intro(^cer of the Bill, 
the I&nourable Cohmel Davies, on brinringjt before the 
Viceregal Council in July 1886, said :? 7 - 

**Tliet 0 ^csa be little doubt that a power of this \ind is very much 
** wanted, in the iptereste of both the 8tote and the people ; and, from my * 

“ own experience, 1 think. J may qopfidentlv state that iu many parts oijhe. 

“ Punjab the intervention of Gbvevhmeht to bring about the results aimed 
at by" thill copter will be wolcom^ by tl^e pbo^e.” 

The.Seeretar^/.of Sthte, hoyeVer, on the matter being 
referred to, him in November 1^86, considered Chs^fter VIIl. 
as an Innovation, and that interference in the internal affiairs 
Y 24266. L 
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of villages might possibly be distasteful to the cemm^fkities 
concerned, so he expressed the hope that the reply would be 
very carefully considered. 

The subject was thereupon dropped for the time. , 

The Madras Qovemment, in their Resolution of October 
18SI0,. already alluded to, discussed this matter and the various 
efforts which had been tried. Their opinions were expressed 
as follows : — 

Petra. The Madras Qovemment now (October ISdO) 

is of opinion that the idea of village forests must be alto- 
gather abandoned ; that it is desirable to have the sowces 
of fuel and fodder supply under Government control, and to 
“ have ther reserves in fairly large blocks.” 

It is a mistake, I think, to assi^ any rights to a village 
community, and to have ** village forests ” majiaged jiy the 
community uncontrolled. The tendency of our ^system of 
government has, to a considerable extent, been to break 'np 
village communities, and now for the most part they arc 
heterogeneous bodies rather than communities. What is 
wanted is, while retaining control over these forests, to work 
them for the people’s inter^ts. 

190 . Short of actually purchasing land outright, -there is a 
provision in force in malgnzari tracts, such as the Central 
Provinces, by which the proprietor (malguzar) may be called 
upon to use excess waste land for the common good. 

In the Settlement of the Central Provinces it was stipulated 
that the rights of ownership to forest land would be subject 
to restrictions in the interests of the village communities, and 
of the eountiy as a whole. Tenants were to retain their 
customary rights of user,” and Government had the power 
of prescribing rules to prevent reckless clearing* of. land and 
sale of al} the timber. 

In the Central Provinces Administration Report for 1887*^8 
it is said The increasing value of jungle produce leads 
malguzars to advance claims of exclusive right^to the use of 
villf^ wastes and forests, and they sometimes cut. down 
** and sell all the timber of their village. This is ^opposed to 
the principles of malguzari settlement. Raiyata^ }ia.ve a 
** right to the use of the village waste for grazing, and a right 
to cut wood in the village jungles for firewood and agrieul- 
tural implements.” ^ 

Such a provision is, in effect, an Act td control cominon 
user/ •and the extension of it to other tracts might be usi^ully 
employed for the purpose of preserving the fuel sfipply of 
villages.' In Bengal and other zemindari tracts an Act 
might, accordingly, be passed to lay the obligation on the 
prbpj^eW to growjfire.wood, and to preserve these stij^lies for 
the common good. ^ . t . ' , ^ 

^ TJie shortest and probably the best way, however, in 
zeiiiindaH fai^acts is for Government to step in ^amd. buy the 
land* outright. * . * • • * ' . 
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11» is a question, I believe, whether a simple ruling of 
Section 6 of tne Land Acquisition Act could be taken to 
include the formation of areas for “ fuel and fodder reserves," 
or ^hether the Act would have to be amended so as to include 
the form^ipn of these. This is a point I can express no 
opinion upon, except that it is very desirable that Government 
should be able to purchase land with this object in view. 
The amount of Government waste land, though sufficient 
perhaps in Madras, is, for the most part, manifestly deficient 
elsewhere, and the acquisition of fresh land is undoubtedly 
called for in order to supply the proper amount of fuel 
re^Juired. 

192. 1 am far from advocating the covering of *the country 
all at once ’vfrith “ village forests." Whatever is done must 
l?e done carefully, and at first experimentally ; even where a 
large*area of land is available, it may be better to take up 
only a portion at first, and < to extend it if successful. But 
^*6 plan should be given, what it has not yet had, a fair 

By enquiry alone can it be ascertained whether therq are 
any purchasable areas, and whether they would bo suited 
for tne purposes contemplated. No general rule for purchase 
can be mid down ; all depends upon where and what the 
land is, and what it costs. ^ * 

198. Where land has to be purchased, it is recognised that* 
as soon as this fact is known, absurdly high prices are asked, 
although the land may be bringing in next to nothing. 

The estimate of tne North-West Provinces Government 
was, that, so long as land did not cost above JRsu 20,000 for 
10 square miles, or a little above Ha, 3> an acre, it would 
pay to buy it, and, as has been stated, when Messrs. Wilson 
and Darrah came to enquire, they found far more land avail- 
able and purchasable within the price fixed than had been 
expected. Further, they* found that the financial prospects 
were fair, %ven after making calculations unfavourable to the 
hcheme. The estimates of cost^dt should be said, included that 
of fencing with stone uprights and barbed wire. 

In the North-West IVovinces there is almost any quantity 
of salty land (uaar) available, but its frequent occurrence 
amidst cultivated land adds to the cost of purchasing blocks 
which include cultivation, and to the expense of enclosure, 
which would them be necessary. Still, there are many tracts 
which are. entirely usar land. 

In. the Central Provinces, Government is generally able to 
purchase unculturable land at 1 rupee per acre, and cultur- 
able though uncultivated land at Ilo. 2 per acre, so that 
here*, where cultivation has not as vet pressed on the land, 
the problem of obtaining land for '' fuel and fodder reserves " 
is hot a. difficult one. 

That land could be^taken up at thi^ rate and worked 
profitably there can be little doubt, judging -from the expo* i- 
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194 . Some practical details may now be mentioned in the 
workinsT of those “ fuel and fodder reserves ** which will ha^ve 
to be vreated, either by the taking in of waste land or by the 
purchase of fresh land. 

The area to be taken up should not be too small ; a mini- 
mum of 100 acres, or possibly 200 acres, should be fixed, 
unless thei'c are a number of small blocks close to one another, 
for which one and the same supervision would suffice. There 
is not, I think, need of permanent enclosure or fencing, and 
guards (chowkidars) should sui^ce for the purpose. Even 
should a stray animal find its way in occasionally, the harm 
done will not be great, and the owner vrould be liable to have^, 
his privileges forfeited if the act were repeated. ^ 

Even if enclosure were found necessary it would Jbe quite 
feasible to enclose a portion at a time, and by growing a live 
hedge behind the protection of a barbed-wire fence, the latter 
could be moved on as the hedge became established. In this 
way successive areas of 20 acres at a time might be* taken up, 
until the whole “reserve” was formed. It is only where small 
blocks occur in the midst of cultivation that the necessity of 
fencing is likely to arise, and then a small mound and ditch 
will answer best, unless it be where thorn, babul, cactus, 
prickly pear, aloe, eu'phorbia, or other hedge material will 
grow readily. 

Aloe hedges and earth walls occur near Mysore ; stonewalls 
are used in the Deccan ; at Duniraon a hedge of euphorbia 
enclosing 15 acres of land took three to four years to establish 
itself properly, and the cost of throwing up an embankment 
all round the area, and planting the hedge, was Rs, 53 only. 

At Gursikran, near Aligarh, 718 acres of salty land {uear) are 
enclosed merely by a small ditch and low mound, and the 
cattle do not get in at all. Mr. W. B. Hudson gave me par- 
ticulars of some enclosing which he had done. He made 
a ditch with sloping sides G feet wide at the top Add 2 feet 
at. the bottom, Uie earth being throwif up . to form a bank 
on the top face of which thorn is planted. The whole cost 
was Re. 5 per 100 yards, or Re. 88 per mile. In Messrs., 
Wilson and Darrali's experiments stone uprights and barbed 
wire were used, and the cost was 1 rupee per 9 feet 
(ijs, 587 per mile), or as much as Rs. (>*0 per acre for enclosi- 
ing a block of 200 «acres extent. Major Wingate, at Miau 
Mir, Kphat, and other places, has,^ however, carried out 
ditching, banking, and hedging at mutsh lower rates than 
those stated in the Report of Messrs. Wilson and. Darrah.. 

In Messrs. Wilson and Darrah’s exj^eriments it was hece^,. 
sarv to entirely enclose the land, but in the case of a, ^^luel." 
and fodder reserve ” the entire charge of, fencings &c. might,^ 
I ^linl^, be replaced .by guards (chokidars), at a salai^r or 
2} "per month each. 
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The privileges of using the “ reserves *’ should be exercised 
in the way I have indicated before, viz., by the granting of 
an annual license on payment of a certain yearly sum enti- 
tling the holder to timber, firewood, grass, &c., in specified 

J ^oftions of the “ reserve,** so long as these are required only 
or domestic use, but not for sale ; also to grazing (when 
it can be allowed) for cattle which are the bo7iA fide property 
of cultivators. 


In the establishing of such blocks, and in advising as to control of 
their management and working, the aid of the Forest Depart- 
ment must undoubtedly be sought. Where the blocks arc 
la)^e enough in extent, or numerous enough to warrant it, 
they should be put under a Forest Officer, or be included in a 
Forest Circle ; but where they are nothing more than village 
blocks, and far away from ‘‘ reserved forests,*! they would not 
warmnt the employment of a special officer, and in this case 
they should be placed under the Collector, Deputy Commis- 
sioner, or other local Revenue authority. 

The person who has the actual responsibility should be the 
village headman, the individual known in different provinces 
by the various names, lambardar, monigar, mukad- 

dam, &c. Chowkidars would be employed as the guards in 
actual charge. As firewood is to be taken out by the people 
as required, and not sold by the head-load, the need of special 
forest guards to check the amount would not be experienced. 

In many parts which I visited, the desire was expressed 
by the people that they should be brought, in such matters, 
in connection with the Collector or similar Revenue official, 
rather than that they should have “ fresh Departments ** to 
control them. Although I am aware how overburdened the 
Collectors in many cases already are, 1 cannot see a better 
way, where blocks are small or scattered, than the plan I 
have indicated. Above all, there must be no collision of 
authority. Generally speaking, the Collector is the man who 
knows best what is adapted to the needs of the district. 

It woulcl^be necessary to close the blocks entirely at first 
for a few years, to allqw of their establishment, but the object 
should be, not to grow trees of any large size, but rather to grow 
sufficient* and suitable wood for implements and for building 
requirements, and mainly^ quickly-growing trees, such as 
babul {Acacia arabica), jhand {Prosopis sjricigera), dhak 
{Butea frondosd), and any scrub, brushwood, &c. These 
should not be slewed to stand a long time, as in a timber- 
growing forest, but should be cut down as l^oon as can be done 
consistently with keeping up a continuous supply. One-fifth 
or one-tenth might be cut over each year. 

The trees once started, grass would rapidly make its appear- 
ance too, and I am not at all sure whetner the best plan 
would not be to only allow the grass to be cut, but not to 
admit uxamig at all, except in caseuf severe drought. Goats 
certaimy . should not be admitted unless parts can oe specialW 
reserved for them. There are many other details into which 

L S 



166 


"Wood'. 


YiUngo com- 
inlttoei. 


(iorernmeut will 
have to liiltliite 
the work. 


The financial 
praapeote. 


Tho financial 
return not the 
«nle coiiHiilcM' 
tloii. 


work,** 


Part of thoproflte 
of the Forest 
Department 
should be naed 
for developtai; 

** fad and fodder 
reaervea.** 


I need not enter ; such as, whether blocks should bQTeae;ryed 
for grazing ; whether the whole should be cut in ro'tatioii or 
not, and other points. They are questions for the Forf^t 
Department to decide upon. , 

In some parts it will be possible, as has. actually been dgne 
in the iDentral Provinces, to have a village committee pr 
paneJ^ayet to manage among themselves the internal, arrange 
ments, under the control of the Revenue auihor^ity,, md ^o 
this panchayet the village headman would be respoitisiblo. 
In the case, too, of villages which might in the future follow 
tlie example set and decide to turn their village waste into 
a " reserve,” the working of it through a panchayet W{)uM 
be a good plan. In the majority of cases it will, however, 
be found that the “ reserves ivill, at first at least, have to 
be worked practically by Government, and in this matter, 
as in the kin<lred instances of tea and cinchona, the Qovern- 
tnent will have to initiate the work, and thefi they ‘may 
withdraw. * 

19& As to the financial prospects. Taking, for example, an 
area of 600 acres ; there would bo the purehase of the land, 
say 1 rupee per acre, the cost of planting and maintenance, 
and, as annual charges, the interest on Me. 500, say at even 
6 per cent.,* together with the wages of two guards at Ra. 
each per month, say Rs, 00 per annum. An annual charge of 
I rupee per householder nrould, in all probability, meet the cost, 
and, without pressing in any way unduly upon the people, 
would supply them very cheaply with wood, fuel, and grass. . 

But, as I have indicated before, it is not the question of 
actual return alone that has to be considered. It is also the 
well-being of the people, and the maintenance of the soil’s 
fertility. In no way can these be better secured, and the Laud 
Revenue to the Sta^e be ensured, than by supplying wood to 
the people as fuel, and thus enabling the cattle-manure to be 
used on the land. It is not, therefore, a matter which ean‘ be 
judged purely by the direct financial return, but is'one the 
utility of which must be judged by wider considerations, such 
as, that, if it be neglected, it may imperil the f ertilit of the soil, 
the prosperity of the people, and the wealth of the CQuntey. . 

A good deal of this work may be considerc^d as“pu^ective” 
in character, and may be carried out as a measure of relief 
in times of scarcity or famine, and be paid for out of the 
“ famine fund,” 

196. In this connection I would urge the consideration that 
the profits obtained by the Forest Department should nbt go, 
as at present they do, simply to swell tho Imperial Revenue, 
but that a portion of them should be devoted to the -work of 
increi^ing the supply of wood for agriovdtutal purposes. 
Outlay will certainly be required, if the schetae is tp’ be 
realised, land it would be only right that a portion oi the prt^ts 
should be set aside for a work havii% such an- koporiukt 
bdating on the welfare of the country at large. ■ 

> ii prcrtMbiy ttnn«ceH»rllF lilyli ; 4 per oeat* might be enfltolent. 
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CONCLUSIONS. ooMotiTffloira 

. • ’ ■ . ' ' 

197 . In so far as the differences which exist between the 
agi;ieij4tural conditions and practice of different parts arises 
from varying facilities for the supply of wood, an improvement 
in agriculture may be expected to come from a modification 
of the^e. differences. f$uch modification can be effected by 
in.ci'easing the supply of wood, more especially of firewood, to 
those parts which are insufficiently provided with it. The 
task^f doing this is one clearly beyond the reach of the 
people, and it is to Government*that they must look for help. 

It jis possible that in some cases the people will follow, in a 
small vay* example set them, but the duty is one which 
Government must take upon themselves, just as they have 
done that of the supply of water. 

The provision of wood as fuel, to take the place of the cow- 
dung at present so largely burnt because wood is so scarce, is 
the only practical way to ensure the sufficient manuring of the 
land, and the keeping up of its fertility. If this be not done 
the State must be prepared to meet a diminution in the revenue 
derived from the land, and a decrease in the prosperity of the 
cultivating classes. 

There is no doubt that forests have been destroyed, and that 
cultivation has been pushed on without sufficient reservation 
of land for the supply of fuel. The Forest Department, 
happily, ]|^s stepped in to prevent the further destruction 
which the people, if left uncontrolled, would have continued to 
carry on. Originally the duties of the Forest Department 
were non-ag^cultural, and consisted in the preservation and 
development of large timber forest.s. The success was judged 
from the financial standpoint alone. In later times, however, 
cultivation has spread nearer to the large forests, and wooded 
tracts have been reserved among existing cultivation. This 
has called for a change in the policy of the Department, and 
its : functions have necessarily become more agricultural. 

Much, good work has been d<nie by the Department^ but it is 
still necessary to extend it in a more agricultural direction 
than before. The ** forest reserves ” in Ajmere-Merwara afford 
a good example of what can be done, and of the policy which 
shonld.be adopted on ah extended scale. After reviewing the 
existing supplies of wood, it is evident that the requirements^ 
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of agriculture are very insufficiently met, and that the creation 
of further supplies throughout the country is urgently called 
for. The establishment of “ Fuel and Fodder Reserves ” is 
the most desirable form in which effect can be given to this 
recommendation. Such reserves " should be primarily 
adopted to serve agricultural ends. There is a considerable 
amount of land which might be taken up for this purpose. In 
some cases Government w^aste land is available, in others land 
must be acquired by purchase. The results must not be 
gauged by financial considerations alone, but by the benefits 
conferred on the agricultural population, the keeping up of 
the soil’s fertility, and the maintaining of the Land Revenue 
to the State. Enquiry is needed in order to ascertain .exactly 
what the requirements of each district are in respect of fuel, 
&c:, and how these may be met. Continued encouragement 
should be given to the spread of Arboriculture, The Forest 
Department is certainly undermanned, and the present 
financial check placed upon its further development in an 
agricultural direction should be removed. 


RECOMMENDATIONS. 

198 . I recommend : — 

The creation, of fresh “ Reserves ” of wood, fuel, &c. 
(“ Fuel and Fodder Reserves ”), primarily* fo!r agri- 
cultural purposes. 

The increase of Plantations along canal banks, railway 
lines, &c. 

The further encouragement of Arboriculture. 

The establishment of Agricultural Enquiry tO ascertain 
the requirements of each cultivating district in the 
matter of wood supply. 

The setting aside yearly of a portion of the Forest 
Revenue, to be applied to the extension of Fuel 
and Fodder Reserves ” to meet^gricultural needs. 
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CHAPTEJR IX. 

GRASS. 

Grazing. 

199 - The subject of grass supply is closely connected with 
^at of the foregoing chapter, inasmuch as the forests provide 
the principal grazing areas, end the “ fuel and fodder reserves ** 
afford a certain amount of grass for cutting. Included among 
the more distant forests are large pasturage areas, the value 
of. which* for this purpose has always been recognised, and 
which^on this account, have never been broken up. To these 
tracts professional graziers and hereditary castes of cattle- 
breeders resort, taking with them fi*om the plains the most 
valuable, of the raiyat^' cattle, for the purpose of seeking 
shelter and pasture for them during the hot season. The 
retaining of these areas for the purposes of cattle-breeding 
is very desirable; it is, however, not the actual cultivators 
who directly make use of them, but particular castes who 
make this their special business, and vrho often bring cattle 
from a long distance. It is in these grazing areas that the 
bulk of the native butter called ghi is produced. 

200 . In addition to the pasturage provided in the open and 
more distant forests, there is another class, but still distinct 
from the village “ waste ” or common land to which I shall refer 
later. This class comprises the grazing areas belonging, or 
which till recently did belong, to villages or individuals, but 
W'hich are now included in the “reserved forests.” In the 
Bombay Presidency (where these areas for the most part 
occurred) the land was known as gairdn or “ grazing,” t. c., 
land set^ipart for grazing cattle. It differs from the “ waste ” 
immediately around the villages in being really useful for the 
purpose, Avhercas the latter, as a rule, is little more than bare 
ground. The Forest Department frequently found it necessary 
to take in these lands when forming their “ reserved forests,” 
and in Bombay, according to the new grazing rules of 1890, the 
term gairdn is to cease, and free grazing is to be provided in 
the open parttof the forest for the “^ricultural cattle” of 
villages which have contributed gairdn to the formation of a 
forest block. These areas are let out, and communities often 
combine for the right of cutting grass in them. 

The Forest Department derives a considerable income from 
the foregoing grazing lands, and in looking at the Forest 
Be venue it^is well to bear this in mind, and to remember that, 
whereas formerly the returns derived from forest pasture land 
were included in the general Land Revenue, they now ^ to 
swell the Forest receipts. 
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201 . The provision of grazing in “ reserved forests ’* is at 
once a desirable and legitimate object by which the interests 
of cultivators may be served. I would repeat Sir D. Brandis’ 
note, quoted in the last chapter : — 

** It must now (1883) be distinctly recognised that not only does tlie 
** provision of timber and firewood come within the legitimate scope of 
** Forest administration in India, but one of its most important duties vdll, 
in future, be to increase the supply of cattle fodder, particularly during 
seasons of drought in the drier districts.*’ 

The Madras Resolution of October 1890 concurs in this ex- 
pression, and affirms that the provision of pasture, small. ' 
timber, fuel and leaves, is the chief object of the reserved 
forests ” throughout the greater part of the Madras Presidency 
(see paragraph 17(5). The importance of the forests in time 
of drought is very great. The Government of India’s Resolu- 
tion of March 1883 pointed out that even the growing -of* 
foddei'-crops would not replace grazing land, because, in time 
of drought (except in the few secured tracts that are thoroughly 
irrigated), the fodder-crops would fail too. The service done 
by grazing areas in the famine of 1878-79 has been referred 
to in paragraph 103. During the last Mysore famine many 
cattle were lost through the owners having no place where they 
could feed them. This perishing of the cattle involved not 
only a direct loss to the cultivators, but also a loss of manure 
to feed the subsequent crops. Had there been throughout 
the country such ** fuel and fodder reserves ” as have been 
suggested in the last chapter, many valuable cattle would, 
undoubtedly, have boon saved. 

202. But, notwithstanding the benefits which " reserved 

forests ” and “ fuel and fcxlder reserves ” may affprd in 
exceptional times, I cannot regard the provision of grazing in 
“ reserves ” as an ahsolufe necessity in ordinary times. It is 
a desirable purpose for the “ reserved forests ” to serve, if it 
can be given consistently with otlier considerations, and in 
times of drought it may prove invaluable ; but I could not assert 
more than this. In brief, I would say that I consider the 
provision of fuel to be of the greater importance, aifd that it 
would, as a rule, be better to have the grass cut than grazed 
by stock. V 

203 . When, without interfering with the general purposes 
which a reserve” is to fulfil, grazing can also be permitt^, 
well and good ; but it must only be carried on under 
conditions which ilq not destroy tne main^ utility of the 
“ reserve.” 

Where natural reproduction of trees irf going on, grazing 
must, for a time at least, be altogether excluded. If land 'is 
Heavily grazed the soil gets hard, the seed that falls from t]|^p 
trees is eaten or broken, or, if it comes, iip, the shobts ate 
trampled down. The surface i^oil is rendered impenetrable" to 
forest seeds, and tre^s can only be got to grow ' ny bf . 

planting" In a forest where clearing is done ! by; ** selection 
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of trees over the whole area, reprodaction is going on con- 
tinuously, and grazing would always do harm. Often it is 
the case that the forest cannot be treated in any other way. 

But where it is possible to work it in blocks, then it may be 
quite feasible to admit grazing in special blocks at a time. 

There is, of course, the difficulty of preventing cattle, when 
admitted, from straying over the whole area. This I noticed 
to be the case^ at Etawah {see paragraph 181). The people 
having complained about being shut out from grazing, they 
were allowed this privilege in one part of the “ reserve.” 
However, they abused the concession, and when I visited 
Eji^wah I found cattle straying over other parts than those 
in which grazing was permitted. 

The Madras Resolution iff October 181)0 says on this 
point : — 

The working plauH for the ‘‘ fuel and fodder reserves should contain 
pro{»08al8 .f6r throwing open r.ertain areas to grazing, while keeping 
others closed against all heads.'' 

The necessity of restriction was recognised by Sir D. Brandis, 

He . held that during the lir.st few years some restriction 
in grazing must be entailed in the formation of new 
“ reserves.” He said : — 

At first protection must be al3soliite, but meantime the grass that * 

“ grows up abundantly can be cut, and supply fodder till the forest is 
sufficiently advanced to admit of grazing." 


204 . Restriction in grazing sometimes arises from the unwiiungneas 
unwillingness of forest officers to provide it ; somotiiiics from 
the past bad treatment of forest land by the people rendering ‘f™***'*^- 
restriction imperative. On the Shahdara (Lahore) plantation 
the space for grazing is confined to the portion which is about 
to be cut over in the then year, or year following. Even to this 
the forest officers object, saying that grazing makes the soil 
ha^d,,and prevents the shoots from coming up afterwards, 
whl^if H the cattle were allowed among the medium-sized trees, 
they woul^ get at the boughs. I fear that where wood-growing 
is. the object there will always be considerable difficulty placed 
by. jbhe fbrest officials in tlie way of providing grazing 
faK?ilities. ^ • * . . . 

; S^lem, which, used to be a great cattle-breeding district ueBtrtetion of 
end. Voted market for stock, I heard great complaints that 
since the forests had been “ reserved ” the people could not 
k,eep so many cattle, and onlv had their own fields to feed 
them on, whereas formerly they had free grazing rights in 
the reserves ”tVo miles off. Grazing still allowed, but 
it was at a minimum, in consequence of the way in which, by 
^^ 3 l^ 8 sive grazing, the reserves” had been treated in the 


20S« It is not enough to confine grazing to particular tim number of 
at a time, but the number of cattle admitted must 
i}B<> W limiS^f 'lor*unrestricted grazing is fatal, and is the 
chief Caufie 6t the many Wre plains and hill sides that aresto 
Ite^^entr^ Iiidia. 

Tv-i. ^ 
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The Government of India’s Resolution of March J.st, 1888, 
pointed out that : — 

The cultivated area had increased at the expense of the faxing area, 
and uncultivated land had been rendered bare and unfertile by unre^ 
“ stricted grazing of sheep and goats, causing vegetation and serdb to 
disappear, as in Scotland. 

The latter reference is to the Cheviot Hills, which have 
long been the resort of bi*eeding-flocks of sheep. These flocks 
have removed a great deal from the soil, and, in particular, 
phosphate of lime, so that now the hills do not carry tne amount 
of stock that they used to. « 

The Madras Government, in their Resolution of 1890, mr.de 

S rovision that the cattle required for agriculture and for 
oniestic purposes should have*the first claim on the Govern- 
ment “reserves,” and that surplus cattle should only be 
allowed when circumstances permitted. The g^razing rates 
for agricultural cattle were to be one-half those for others. 

In the Bombay grazing rules limitations have beeh imposed 
on the number of cattle allowed to graze, and the order in 
which the privilege may be exercised has been determined. 
This has led to a difficulty as regards the definition of 
• the term “ agricultural cattle,” inasmuch as, according to the 
Forest Department's interpretation, milking-cows, buffaloes, 
and cattle used for transit would be excluded, and only such 
cattle as are used in the plough, or are worked at wells, 
would be included. This clovse definition does not appear 
to me at all a fair one, and the permission should certaimy be 
extended to all cattle which the cultivator keeps for bond fide 
agricultural purposes. 


lleiiricUon as 206 . Next, there must be restrictions not only as to the 
JSmitted •nu'/nSer but also as^to the kind of stock admitted to grazing. 

Comparing cattle with sheep or goats the former are decidedly 
preferable, sheep and goats eating much more closely, and 
omzinfv by f^ta doiug far moro damage to trees and shoots. Goats, tnere is 
ohjectioiMibic. little question, are highly objectionable animals U) have in a 
forest; the destruction they do to young trees by climbing up 
and pulling down the branches, and oftei^^ whole t/ees, cannot 
be contested ; besides, they eat off the bark and kill the 
young trees. I quite agree with suggestions made, that goats 
must either be excluded from forests altogether, or else be only 
allowed in a special part demarcated for the purpose. The 
rearing of goats is not one likely to be given up, and where 
it is ail important industry it may be necessary, to mark off 
special areas for their use ; but, speaking generally, as their 
presence in a forest simply means ruin to it, they must be 
excluded. Both in France and in Germany it has been found 
necessary to altogether prohibit grazing by goats in forest 
areas. 

According to the Bombay grazing rules, only one goat is let 
in to graze to every 50 sheep, there being an idea imBombay that 
sh^ep will not graze unless led by a goat. . In both the Bengali 
ana the Madras proposals for the formation of “ reserves” goats 
' ^ &VB excluded entirely from grazing, except in areas set aside for 
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them. Ojimels may be classed with ^oats as being e<|ually 
destructive, but sheep graze more than they browse, and are 
not nearly so bad as goats, for they do not climb up nor tear 
down the branches of trees. 

2d7. Free grazing, by cattle should never be permitted if it 
can be avoided, and the system of payment per head of cattle 
admitted is very preferable to that by area grazed. 

I can quite understand the necessity of having a " close ” 
season, when grazing is not permitted, though this, unfor- 
tunately, may come at the very time that the cattle would 
find the forests most useful. Thus, in April and May there is 
greM danger of fire, owing to the dry nature of the grass, and 
people coming in with cattle kindling a light may easily 
cause great destruction to the forest. In June and July, 
again, there is no growth of grass, ami to admit stock to the 
forest,then ia often to destroy it altogether for the future. Of 
forest fircip I have spoken, and the damage they cause to 
the future growth, so that, although a temporary growth of 
grass may come as the result of sotting the flry coarse grass 
on lire, this is obtained only at great loss to the forest 
(see paragraph 164). 

208. Unless where distant forc.sts are, concerned, or where 
** reserves are sufficiently large to permit of grazing, I am in 
favour of grass being cut and remove<l rather than of its 
being fed otf by stock. At rukh Jelleke (near (>hanga Manga) 
the people pay 1 rupee for the privilege of cutting an«l 
removing one head-load of grass each day during one month. 
At the Etawah ** reserve the grass is cut by a contractor, and 
is sold on the spot for J anna per head-load of about 100 lbs. ; 
this is sold at 2 annas in the village, and the price in 
Cawnpore is 6 annas. The grass is j)rincipally palvm 
{Andropogon pertusus), a goo<l feeding grass. JJdh grass 
{Eragrostis cynosnr aides), used for thatching, and haih grass 
{Pollinia eriopoda), used for making bedding, ropes, and 
paper, also grow well. The quantity of grass being beyond 
the requirements of the village, a scheme was set on foot to 
get hay pr&ses, and to send the pressed hay to Cawnpore^ 
A great deal of the grass is, indeed, wasted. This loads me to 
remark that in the case of an over-abundance of grass 
there is no reason why it should not be made into hay 
and stacked ; or, if the weather be wet, the grass may be put 
green into pits simply dug in the ground, and so be available 
as silage. Eithe^ of these plans would form reserves of 
fodder which in times of scarcity would bennvaluablc. 

209. Passing now from forests to the common grazing 
grounds of villages, the village commons, or, more properly, 
the village “ wastes,” I may say at once that I regard these 
simply as so much standing-room and as " exercise grounds.” 
As for providing any herb^e, they are, except perhaps just 
when tne raifts come; absolutely useless, and the existence of 
them !e only an invitation t6 keep so many more half-starved 
cattle than the land can carry. They are instances of the 
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The providioti 212 . There was an oH Muhammadan rule which provided 
wtth^ there should he one acre of grazing land to every l6 acres 

bSlfSSie"* of cultivated, and in the State of Jeypore new settlers still 
receive 25 acres of grazing in every 100 acres of their occupa- 
tion. But where cultivation has pressed upon forest and waste 
land, the area under grass has had to give way. In Nadiad there 
were formerly 900 acres of grazing for 9,000 acres of cultivated 
laud, but now the former is diminished to 250 acres. I have made 
many enquiries to ascertain whether cattle are dependent on 
having grazing or not, and, though it may, undoubtedly, be a 
great advantage for them to have it, £ do not find grounds for 
regarding its pi-ovision as an absolute necessity, nor does }jti. 
appear that where grazing is the most plentiful the best cattle 
Instances. are always to be found. In Befigal, for example, there is 
grazing in aliundance, but the cattle are poor and small ; in 
(Jhampariin . (Behar) there is plenty of grazing, and good 
grazing too, and yet the cattle are the worst of any in 
Behar. At Nasick (Bombay) there is no grazing, yet the 
cattle arc splendid ; at Mdhim, with its heavy rainfall, grass 
is 2)lentiful, but the cattle are very small, though buffaloes are, 
by way of contrast, very fine. 

Mr. Fuller tells me that in the Central Provinces the worst 
cattle are found, as a rule, where village grazing is most 
practised. This is the case in the Chattisgarh division, and 
generally where there are rice lands. Numbers of cattle die 
h’om disease in Chattisgarh. The one exception is the 
Balaghat division ; hero the main crop is rice, and there arc 
no village grounds, but the soil is good and all the cattle are 
stall-fed. Pulse crops are grown along the top of the 
embankments of the rice fields. In the Punjab generally, 
there is little grazing at the command of the cultivator, but 
the cattle, fed as they*largely are on fodder-crops, are hardly 
anywhere to be found better, and arc kept all the year round 
on the holdings, the buffaloes being the only animals that 
require to be driven to the forests or river sides in the hot 
weather. In the North-West Provinces and elsewhere, 
cattle may be seen roaming over the fields after the^harvest 
has been reaped, and subsisting on apparently nothing ; but, 
with what they pick up and the straw-chaff {bhu8a) which is 
given to them, they manage to get on, and as soon as the rains 
commence the fields rapidly become covered with grass. 

will th« rutf.it 213 . The next question is, Will the growing of grass ever 

Srtaw?* form a part of the raiyafs ordinary cultivation? I do not 
think that it will. Hef e and there he may be induced to grow 
grass for the supply of military Stations or camps, but these, 
especially the latter, are ever liable to be changed. At 
Belgaum, fields are grown with grass, two cuttings are 
obtained yearly, and 6 annas is the sum paid for 100 lbs. of 
green grass. No seed is ever sown, only the grass that comes 
up naturally being used. In a few parts, siieh as Ki^lyan, near 
Bombay, and Culna, near Calcutta, grass is cut, find hay of an 
' inferior kind is sent to the respective cities ; but the Taiyat» 
as a rule, looks to his field to supply himself with grain and 
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his cattle with fodder, and I cannot help thinking that he is 
right. Again,' he could only grow a continuous .supply of 
gr^s by the aid of irrigation, and he is hardly likely to afford 
this for his cattle alone. He may, and should, grow fodder- 
crojw, but he will not, I think, grow grass. At Sialem each 
cultivator used formerly to have a bit of pasture land 
which was given at the low assessment of 4 annas an acre. 

If this system were revived, the cultivators would again grow 
pasture. In this district, where the sale of cattle is an iin- 
poi*tant one, it might possibly pay, even now, to keep some land 
down to grass. But the idea of making one part of the land 
feod the other is foreign to custom. A large proprietor can 
set land apart for this purpose, but not a rahjat with an 
average holding of 2^ acres or*so- 
^ Mr. Nicholson says of Coimbatore : — 

“ Ocoaiiionallj grass is sown for pasture {lumAli .‘ind l ; it is kept 

dowitsome years and then ploughed up and re-sown, or other crops sown/’ 

** Early ii^the century all the best lands were under cniltivatinn, and only 
inferior ones in grass. Up to the time of the now Settlement (1880) tlie 
“ tenant used to 'hold one-fifth of his farm as pasture at one-quarter its 
assessment, and only changed to full rates when he turned it into arable 
land. This Was abolished at the new Settlement/* 

Where pasture is urgently required, encouragement may bo 
given to its formation by giving reiiiisHion of assossmtmt, but 
it is only exceptionally that the cultivator will put land in 
grass if he can grow another crop on it. 

Orasa Farms, Haymahing, Silage. 

214 * I have visited several of the Grass Farms which are 
under the Military Department, and which arc intended to miHtiiry 
supply grass, hay, &c., for the requirements of the mounted 
service. My particular object was, to form an opinion as 
to whether grass could be grown, and •either be cut and 
giv<m green, or be made itito hay or silage, so as to render 
it profitable to the raiyat to keep some of Ins land under 
grass. The Grass Farms were the only ones from which I 
could obtain any definite particulars as to what had be.eii done, 
and I havoi pleasure in acknowledging the readiness with 
which full information^ was given to me by the authorities. 

In additiop to the Cantonment Grass Farms, such as those at 
Allahabad, Cawnpore, and elsewhere, there are the ruhha or 
uncultivated grass lands devoted to military purposes ; these 
occur largely in the Punjab. The word originally meant , 
a tree ; this shows that these areas originally were wooded 
ones. Now the w^d is equivalent in meanijig to grass run.” 

21ft. Without going into descriptions of any of these Farms, sy«tein vtartwi 
I may briefly say that the system of enclosing grass lands for * * 
the purpose ojF supplying fodder to . mounted troops was 
started in 1^2 by Sir Herbert . Maepherson at Allahabad, and 
since ;^en has been ej|Lte)%ded largely, so that now there are 
two Circle, the Eastern and >he Western, under which the 
different Farms and 'i*ukhs are included. In the Western 
Circle, which comprises the greater number of rukhs. 

Major Wingate has been appointed Special Forage Officer. 

. T S4S«6. M 
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Previous to the introduction of the Grass Farm syjntem, the 
practice had been to send out “ grass-cutters,” whose duty it 
was to cut and collect grass for the troops from wherever 
they could. As the grass chiefly came on the cultivators’ 
flelds great friction was caused between the raiyats an<f the 
“ grass-cutters,” and serious flghts often occurred. 

In addition to the "‘grass-cutters” for British mounted 
corps, one “ grass-cutter ” was maintained between every two 
sowars or Native Ccavalry soldiers, and a pony was kept for 
him. Pensions had to be provided for the “grass-cutters,” 
and, altogether, their cost might be fairly put at Rs. 5J a 
month for each horse kept. In addition, very considerable 
sums had to be paid to the Native Cavalry as compensation 
for fodder purchase<l in onler to make up the short supply 
of grass obtainable by the “ grass-cutters.” , 

The cost of hay is reckoned at 8 annas a maund (80 lbs.), 
and that of fee<iing a horse, at 2 annas a day, or Bs. 4 a month ; 
besides this, the sowar had to feed himself, and a'long with 
another sowar maintain one “grass-cutter” and a pony 
between the two of them. If the “ grass-cutter ” could not get 
suflicient grass, then fodder had to be purchased. The Govern- 
ment scale of reckoning at Allahabad was that 35 maunds of 
green grass, or 40 lbs. of silage, were equal to 25 lbs. of hay 
or 20 lbs, of straw-chafF (hhnsa). If the monthly cost of the 
rations exceeded Rs. 13^, then compensation was paid to the 
Native Cavalry at the Government rate. 

216. Owing to a full supply of grass being now obtainable 
by the “ grass-cutters ” from Government grass lands, not 
only have a large number of the “ grass-cutters ” of British 
mounted corps been dispensed with, but the claims for 
compensation for il^arness of forage which used to be paid to 
the Native Cavalry have lessened very considerably at nearly 
all the Stations, and have ceased altogether at several of them. 
In 1889- 90, payment of compensation had entirely ceased at 
six Stations in the Western Circle. Great saving has further 
been experienced by the reduction in the number of pensions 
to be paid to “ grass-cutters.” Thus^^ not only Is there an 
actual money saving, but troubles with cultivators have been 
stopped, the horses are believed to be less subject to anthrax 
(the grass no longer coming from unprotected and suspicious 
sources), and the Stations have been much improved, the 
covering of grass having prevente<l the blowing about of dust. 
A more healthy state of surroundings is als^ produced by the 
growing of grass ^ instead of that of ordinary crops, which 
latter would in almost all cases have to be irrigated. 

217. The result of the operations shows that a ve^ large 
saving to Government has resulted from conserving the 
grasi) lands of Cantonment and militarv rnkhs, and the 
system is one that ought to be extended wherever practicable. 
Allahabad has, perhaps, been the mosi* conspicuous success, 
dShd besides the great credit due to Sir Herbert Maepherson, to 
Colonel Marriott and other ofiicers who have been successively 
in charge, special mention should be made of Sergeant 
Meagher, who has shown mucll energy and ability in carrying 
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out the practical part of the work. The saving to Government 
at Allahabad in 1880-90 was estimated at Rs. 25,000, and for 
the seven years, 1882-80, at Rs. 91,158; in other words, these 
are tllje sums which Government would have had to pay had 
the usual rations of straw -chaff (hhusa) been issued to trans- 
port and other animals, had full complements of grass- 
cutters” been maintained for British mounted corps, and had 
compensation been paid to the Native Cavalry for fodder pur- 
chased to make up the “ grass-cutters* ** short supply of grass. 

The amount of grass grown at several of the Stations, in- 
cluding Allahabad, has been so increased that it is now 
posf^tble to supply not only the British troops, but also the 
Native Cavalry with it. • 

It is, however, with the actiial cost of the operations of 
cutting, haymaking, and ensiling that I have mainly to do ; 
though, I should add that, in making any critical remarks, it 
must bo remembered that in most of the Stations the opera- 
tions are still in their infancy. 

218 . The great difficulty on th Grass Farms'is the employ- JJyn'JSlhrg in 
ment of suffidient labour, and hence, to anyone with ideas of !»*«**»• 
cheap labour in India, the cost of haymaking, &c., will appear 
very high for that country. 1 am also prcventeil from 
instituting the full comparison 1 wished to make, because 
the profits stated are not the actual profits of the Farms by 
sale of produce in the open market in competition with private 
enterprise (representing what is actually over ami above rent, 
cultivation, &;c.), but the returns are merely comparative, viz., 
as to what Government would have had to pay if the Farms 
had not existed. So I must content myself with giving a few 
items and making a few suggestions. 

It is generallv reckoned in India that frofn 2} to 2^ tons of 
green grass will yield 1 ton of hay. At Allahabad the amount 
is 67 maunds (of 82 lbs.) of grass to 1 ton of hay. 

The following table gives the cost of cutting ami hay- 
making, &c., at Allahabad and other Stations : — 

Table ]S9!I. Cost of Cutting Grass and Making Hay at 
Grass Farms. 

Per Ton 

of 

ITay miule. 

lU. a. 

4 2 

1 2 


I 


t'rdm 1 anna to annas per niaund'(80 lbs.) of green grass a.tofor<mttiiiB 
may be taken as ibe general rate for cutting. 

v2 


Eiiglifih 
oquiTaleiit, 
taking 
the Rupee 
at 




Allahabad, 1888-S9 : ' • - 

Cutting gran. 1 anna per mannd .... 
Making, stacking, a»jia thatching liay - > - 

Total Cost of Kaymakiog 


Cawnpore, 1890 .... 

ditto 

> ditto - 

BareWy, 1880 - - - . 

ditto 

- ditto , - 


• 

ditto 

ditto . 


Per Maunil 
(go lbs.) 
of 

Hay inofle. 
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Hnymoking at 
Gnuit Farms Is 
too expensive. 


The estimated 
value of hay. 


219. In the comparison which T shall make I -purposely 
take the Farm where the operations have been longest 
practised viz., Allahabad ; at the same time, the cost here is 
the lowest. 

Unmanured land at Allahabad is reckoned to yield about 
48 maunds, or somewhat less than 2 tons, of green grass to 
the acre, but by using manure (night-soil and town-sweepings, 
8ee pWagraph 143) the yield has been increased from an 
average of 2 tons of green grass per acre in 1883-84 to one 
of 5^ tons, or about 2 tons of hay to the acre over the whole 
Farm. The extent of the Farm is 3,558 acres in all. 

The yield of grass per acre (5J tons) is not unlike *^fhat 
ordinary good land would give in England, but this is the 
average over the whole of the Allahabad Farm, there being 
only sufficient manure to supply it to portions in turn. 
Where a heavy dressing of manure is newly put on, a^ much 
as six crops of grass can be got in a year, five being cut for 
feeding green and for silage, and the sixth for hay, while for 
five years the manured landVill keep on producing an average 
of 22;|th tons of grass per acre yearly. 

To compare next the relative costs of cutting grass in India 
and in England. In England Is. an acre for cutting by 
machine, and 2 s. 6 d, per acre for cutting by hand, are prices 
fr^uently met with. 

Tile yield of hay per acre in England is i ' IJ to 
1} tons, as against the 2 tons per acre at Allahabad, so that 
the cost of cutting wrould at most be only 2 a. a ton in England 
as against 6 a. 2 d. in India. A rate of G a. 2 d, per ton of hay, 
for cutting alone, must be considered enormously high in a 
country of cheap labour like India, where an agricultural 
labourer, one may say generally, can live quite happily on 
2 annas (or about ^ d.) a day. 

The total cost of haymaking in England will vary much 
according to the crop, it.s weight, &c., but 10 s. an acre all 
round, giving from to tons of hay, may be taken as a 
fair average in the case of grass like that met with in India. 
This would give a total cost of from 6 8. 8 d. to^8 a. a ton of 
hay, as against the 7 a, 10 d, per ton at Allahabad. 

We are obliged,^ therefore, even when taking, the most 
favourable estimates, viz., those of Allahabad, to conclude 
that, at present, haymaking on Grass Farms in India Is a deai- 
process, the expense of cutting being the main cause. Besides, 
there is not the difficulty and expense of turning the hay 
which is met with in England, for in India^the hay practically 
. makes itself. 

a 

220. When rent and other charges arc reckoned, the cost 
of production of grass at Allaharod is stated to be Bs. 3 
As. 10 per ton, and of hay, Bs. 10 (say 15 s.) a ton. The 
grass is estimated to be worth Bs. 7^ per ton, and the hay 
Bs. 20^ (say 31 8.). This, it is true, is merely an estimate 
^ased on the fact that, if the hay had not oeen there, it 
would have had to be replaced by straw-chaff (bhnsa) bought 
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* 

from coni^ractors at the current raters of grass supplied by 

grass-cutters.” 

The estimated value of hay, 31 s. per ton, and for such hay, 
or rather dried grass, as is obtained, is iiiucli above the real 
value, and is very apt to lead to misapprehension, for, if the 
raiyat could get anything like that sum for growing grass 
and for haying it, he had l>etter lay out his land for it at once 
wherever sale of hay is possible. A fair value to put on hay 
in India is from 8 to 10 annas per maund (80 lbs.), which 
makes it Bs. 14 to Rs. 17 a ton (say 21 .s. to 20 s.). 

These estimates, as I have shown, do not enable one to 
judge whether grass-farming as farming independently 
of sale to Government at comparative rather than competitive 
values. However useful, therefore. Grass Farms have been in 
tl^e past, and whUtever large economies have been efTected, 
there, is ample room for great economy still, if tlie cost of 
cutting g^ss and of making hay be considerably more in a 
country of cheap labour than it is in one of dear labour like 
England. 

221 . The .experiment has been tried, and at times with 
success, to press and baje hay for transport to camps. Thus, 
for the Muridki camp in 1889, grass was cut from two rukhs at 
Mian Mir, and from the forest plantation at Changa Manga. 
Bales of hay, w'cighing (10 lbs. each, were made, and altogether 
18,500 maunds of hay were delivered in camp, at a cost of 
9 annas ji maund (80 lbs.), which included 2 annas for 
carriage. The then price for loose dry grass in the camp 
was R. 1 As. 4 per maund, and a saving of Rs. 9,000, or over 
100 per cent., was thereby effected in the expenses of the 
camp. Besides this, if there liad been less grass, and conse- 
quently a greater deinaml for it, the price current w’ould Iiave 
gone up, and oven a larger saving would have been shown. As 
regards the hay sent from Changa Manga, tlie experiment 
was carried out by the Forest Depai-tment, and 5,075 maund 
of baled hay were forwarded to the Muridki camp. The grass 
cost 1 anna a maund to cut, and at first 2 annas, then later 
3 annas, pei^ inaund to make into hay. After baling and all 
other expenses had bedn paidy the Forest Department, by 
receiving 4rom the camp 7 annas a maund for the grass 
(exclusive of carriage), realised Bs. 2,190 by the sale, and 
made a profit of 1 anna 3 pies on every maund, or 33 per 
cent, on the outlay. Not only this, but, after arrival at 
Muridki, the Commissariat Department, as we have seen, 
made a saving ot over 100 per cent.- in the camp expenses 
under this head. 

The result of the Changa Manga experiment may be sum- 
marised thus ; — Rs. 

Cost of 5,075 maunds baled hay, delivered at 
Muridki, at 10 annas 3 pies per maund - 3,251 
Cost of di^ grass at Muridki, at price current, 

1 rupee 4 annas per maund - . - - 6,344 

Saving by the experiment - - Rs. 3,093 


This value la 
too high. 


Preasluff and 
haliiiff of luiy for 
oiimpa. 


Kxpcrimoiit at 
Uliiiiitfa Manga. 
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When I add that, on account of the difficulty pf getting 
labour, the Forest Department ask now to be relieved from 
the trouble of continuing the work, and that the Commissariat 
Department say that they cannot get hired labour to send to cut 
the grass, it must strike everyone with regret that*^ such 
an undertaking, yielding 33 per cent, profit to one Department, 
and effecting a saving of over 100 per cent, to another, should 
be stopped. 

In anotlier case, hay was made on ruhlis Katlakput and 
Chandra, near Lahore. Altogether, 1,147 maunds of grass 
were cut, and the hay was sold at Katlakput without being 
baled. In all, 952 maunds of hay were sold at 6 annaa per 
maund, and the account stood thus : — 

Bs. 

Total cost (including carriage from Chandra to 
Katlakput) - - - - - - 235 

Cash received, at G annas per maund - 357 

Profit - - - Rs. 122 

or 51 per cent. 

The requirements of camps are, of -course, exceptional, and 
a continuous <lemand for grass supply may not exist ; without 
this, it is probable that the undertaking might not be a paying 
one from year’s end to year’s end. 

Nevertheless, Changa Manga might always be used for 
supplying hay to Quetta, to which station 2 lalchs (2,00,000) 
of maunds of -straw-chaft* (hhuHa) arc annually sent from 
Amritsar. A great saving would be eflected if hay were sent 
The objeotionB instead from Changa Manga. The Forest Department says that 
iHjpirtttSirato establishment is for forestry and not for grass-cutting, and, 
Sfclanpl*"**" while allowing thqjt the result of the Changa Manga experi- 
ment was successful financially, the Department says that this 
was only so because it did the work itself, and, in so doing, 
left a lot of its forestry work untouched. The work needed a 
lot of supervision, and would only tempt local labour, this 
being insufficient for the purpose. It is also i^^ted by the 
forest officers that the greater part of the grass in the Changa 
Manga plantation is a coarse grass c^led gharam {Panicum 
antiaotale), which the Commissariat will not u^, even for 
litter. When, however, I went to Changa Manga I Saw a 
large amount of tinjan {Pennisetum cenchroidea) and of 
chhimbar {Eleusine Jtagellifcra), both of which are capital 
fodder grasses, and might have made good Jiay or silage. 

The laboitr 222, The labour question is indeed a perplexing one ; the 

difflouity. main reason of the difficulty in procuring it is, that the people 
will not leave their own fields to come and cut grass, for 
labour is required just at the time that they want most to 
attend to their own crops. This is at the end of the rains, 
when the lands have to be ploughed.^ CheajT labour, too, is 
often very inefficient labour, and I have seen with positive 
annoyance, near Mian Mir, coolies leisurely cutting grass with 
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small siqjcles, while squatting down on the ground, the sickle 
. in one hand and their pipe (hookah) in the other, A cooly 
gets 1 anna for a bundle of grass weighing not more than 
100 lbs., and, having cut that, he generally goes aw^ay. It 
is seldom that a .man will stay to cut three bundles a day, 
and, meantime, thousands of tons of grass are going to waste. 
The Commissariat Department has* to pay even more, viz., 
1 anna 3 pies per bundle, the cutting being lot out to a 
contractor. I could not help looking ivith regret at the great 
possibilities open, when such quantities of grass, and fair 
grass too, were waiting to be cut, and would in the end be 
wasted. The saving that could be effected to the country 
from this source alone would surprise anyone who looked 
into the matter. An<l, while I urge the extension of grass 
E^phemes for military puiqjoses, as having proved a distinct 
savii^ alreajrly, it behoves the authorities to look much more 
closely into the matter of economy in the charge for. labour, 
and to see if the difficulties cannot be met. I simply throw 
out a suggestion : why labour is nut procurable is, ]>ecause the 
work is not continuous ; might it not pay to keep up a 
regular staYf to do this work, instead of depeinling on the 
occasional cooly who may choose to come and cut his bundle, 
get his anna, and then go off i . 

223. I would make another suggestion. I am (luito certain 
that over large areas, such as many of the Grass Farms and 
rukhs cover, an immense saving might be made by using 
mowing machines in place of cutting by hand. I am not in 
favour of introducing '' improved ” implements except in 
special cases, but this is one in point. Where grouml is very 
uneven, a machine cannot, of course, bo used, but there are 
many places where, seeing the enormous •cost of cutting by 
hand, and the difficulty of getting labour, a mowing machine 
would effect great economy. 

I have heard some of the Farm Overseers object to mowing 
machines, and to say that the grass gets knocked down rather 
than cut. • This, however, 1 believe to be merely clue to 
prejudice. It is true fiiat a machine does not cut so closely 
as the Native's sickle does, and so the yield of grass will be 
less. But mowing machines have been tried with success 
at Mhow (Central India), and an acre of grass land only costs 
H amnas to cut with a machine. A European will cut seven 
acres a day, a Native from five to six acres, with the machine. 
To cut an acre f)f grass by hand costs, ^on an average, on 
unmanured land, Rs. 1 As. 13. 

I am quite certain that on large areas simple macliinery for 
cutting, tedding, &c., will pay well. Elevators for stacking hay 
would often be very useful. Therp is no reason, either, why 
battery horses should not be used for drawing the mowing 
machines. Another want is that of a portable press for com- 
pressing f od<fer. ThoSe in use at present are mostly “ Boomer " 
cotton presses, and they are all of them too heavy. What <8 
wanted is to bring the presses readily to where the fodder is. 

M 4 


Tho uw* of 
iiiauliincry upon 
Grasii FaruiM. 
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224 . Ensiling, or the preserving of green, fodder, has been 
carried out at Allahabad, Cawnpore, Hissar, Mian Mir, aiid, 
on an experimental scale, at other military Stations ; also on 
Government Experimental Farms and elsewhere. 

From the statistics which I have gathered I have been able, 
to institute a comparison between the cost of haymaking and 
that of making silage, and the result is decidedly unfavourable 
to the latter. The loss of weight incurred in the process^ is 
surprisingly large, and the cosj; is so great that it would, in 
most cases, have been far more profitable to have made hay. 

The following table wrill illustrate this : — 
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Taking Allahabad in 1888-89, we have the following 
comparison : — 

2,187 tons of grass produced 1,231 tons of silage, costing 
to make, Ils« 5,850, or 4 rupees 12 annas per ton of 
silage (as above). 

If made into hay (2^ tons of grass =; 1 ton of hay), 
2,187 tons of grass would have given 795^ tons of hay, 
costing to make, Rs. 4,175, or 5 rupees 4 annas per 
ton of hay (as per table XII., paragraph 218). 

Or, taking the figures of 1889-90 : — 

2,324j tons of grass are estimated to produce 1,072 tons 
of silage. 

2,324} tons of grass would have produced 940 tons of hay. 

The value of hay being, as we have seen before, more than 
twice that of graos, it is ' manifest that, whichever year we 
take, it would have been very much cheaper to have made 
hay. 

The grass has to be cut whether hay or silage be made, and 
this is the heaviest item in the cost. Owing, to the time of 
year at which grass is cut for silage it costs less than when 
cut for hay. Thus, gi-ass for silage is often eutat Allahabad 
f^r 6 pies (}, anna) a maund, but when cut for hay it will cost 
9 pies a maund in September and October, 1 anna in November 
and early December, and 2 annas afterwards. 
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Until •silage can be made with very much less loss and at 
much cheaper cost than in the instances given above, it is 
very certain that it will not be able to compete with hay- 
making. 

225 . At Allahabad, silage is valued at 5 maunds (of 80 lbs.) Kstimutefi ▼•lao 
to the rupee, which makes it 5 rupees 9 annas a ton, or, in ®^***^’ 
English equivalent, 8 a. 4 d,, a figure which, even in England, 
would be considered high. 

This estimate is based upon the cost of its production, but 
here, again, the estimate is merely a comparative one, based 
upon what the Farm would otheiwise have had to pay for 
purchased fodder, so that it gives us little guidance as to 
whether the ordinary cultive^or would be justified or not in 
piaking silage. 


226 . The following are other instances of the makinsf of inatencei 

® of the making ol 

Silage. 


At HiBsar, where grass can be irrigated, it is cut for silage, as it is found 
to be too coarse to make into hay. 

At Mian Mir cutting of grass begins al)out the middle of August, and 
goes on to the end of December : thero are four silos on rukh Terah, in 
each of which from 800 to 900 maunds of silage are made yearly. 

I saw very good silage indeed in a silo on the Government Cinchona 
plantations at Ootacamund. Fifteen and a half tons had been made at a 
cost of 4 rupees 4 annas a ton; this, it will be noticed, is about the same 
cost as at Allahabad and Oawnpore. Earth to a depth of 4 feet, and 
givinijf a pressure of about 400 lbs. to the miiiare foot, was used to weight 
the filap, this being, I thought, an unnecessarily large amount ; 1 foot 
depth of earth is quite enough for all purposes. 

Messrs. Thomson and Mylne make silage at Beheea, putting the grass 
into a pit simply dug in the soil. 

At the farm attached to the Agricultural Class at Bolgaum there is a silo 
dug 16 feet deep iii the soil, the sides being plastered with dung and well 
beaten. * 

Silage has been made for several years past at the Bhtulgaon Experimental 
Farm. The silos are circular masonry pits. At my suggestion a sihige 
stack*' was made by simply building up green fodder, grass, roadside 
outtingB, Ac., just as a haystack would be made, but weighting tho whole 
with stones, or any other inexpensive material that was at hand. 

At the P<ft>na and Nagpur ExperimenUd Farms silage has been made on a 
small scale. • 


lltHHar. 
Mian Mir. 


Ontocunmud. 


JiRheea. 

Belguum. 


Bhadgson. 


roonaand 

Nagimr. 


,227. 1 can speak ver;^ favourably of the quality of the xii.<iii.ut]rot 
silage produced at the ditferent Farms and Stations mentioned 
above. Its chief fault is that it is unnecessarily dry. Of 
course the value depends mainly on the nature of the 
material used, and rich silage can never be obtained from 
poor material, although the process of Ensilage may render 
coarse food more palatable. 

, 228 . One sdvant^e of cutting an early crop of grass for Th..dTut.gw 
silage is that there are many grasses, such as numerous species **—*“■*•• 
of Panieum, which seed in the rains ; these may be secured as 
silage if rain continues, whereas the other grasses, being kept 
back somewhat, yield a good hay crop about October when 
the rains are over. 
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It may further be naid in favour of silage that, by pieans of 
it, some grass, which would otherwise have been altogether 
lost owing to the heavy rain, is saved by being put into the 
silo. 

I 

Tmpnivcmeiit 239. It is, however, when one goes into the figures of the 
SS^Hilunf cost of production, and examines the actual loss of weight 
mokiiijfHiiage. between the time of putting in the grass and of taking out 
the silage, that one sees great room for improvement in the 
methods of making silage in India. 1 may, therefore, make 
a few suggestions here. 

It is quite true that the real value of the process of ensilage 
consists in saving what would otherwise be lost, and hence 
it is not always fair to compare the cost of making silage 
SuKKOBtloiiM for with that of making hay. This 1 am ready to allow, but to ^ 
very limited extent only, for I have myself seen at Allahabad, 
Hissar, Mian Mir, and other places, silage being made in large 
quantities when the weather was, and had been, as fair as 
possible, and when there was not the least excuse for making 
silage ; indeed, what was going into the pits had been lying 
about and was really half-made hay already. 1 wbuld insist 
strongly that this is a great mistake, and that, as I have 
endeavoured to show, it is false economy to try and make 
silage when hay can bo made perfectly well. 

To allow grass intended for silage to lie about is also wrong. 
The essential feature of silage is that it is a wet or green food, 
therefore it should be packed in the silo as quickly as possible, 
be rammed down close, and covered over rapidly. If it is 
loft about, it may just as well be made into hay at once. 

I was reminded, when speaking in India on this point, that, 
in order to make so-called “ sweet ” silage, it is necessary to 
let the grass lie aboift for several days after being cut, so that 
it may get partly dry; but my advice to those who are going 
to make silage is, not to trouble about whether it be "sour*' or 
'‘sweet” silage, but to get the grass packed away in the silo as 
quickly as possible, and then shut it up closely, thus avoiding 
loss, and getting finally as much succulent green* fodder as 
possible for use when all else is dried u{). 

The great waste incurred in making silage is due partly to 
loss of moisture before the material goes into the silo, partly" 
to imperfect pressing and the nature of the sides of the pits, 
and, lastly, to loss in taiing out the material. Of the first I 
have spoken ; as to the second, I am convinced that where 
a silo is to be a regular institution, and is not merely used for 
an occasional crop, it will pay infinitely better to have it 
made in brick-work or masonry {'pucca) than to have a silo 
with earth sides and bottom (kutcha). The extra initial 
expense will soon be covered by the extra amount of fodder 
saved. As regards the third point, 1 have noticed that, on 
taking out the silage, the usual practice is to* remove the 
wl^ole of the covering at once, and to leave the bulk exposed. 
This^. Again, is a great mistake, for the pressure should* be 
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continued as long as possible, -and the covering over the silage 
should only be taken off the portion which is actually being 
cut into for daily udo. 

JiSO. I have gone at some length into the silage question 
because I differ entirely from the opinions of one of my 
predecessors, to the effect that India is the groat field for 
the development of ensilage. That it is the field for hay- 
making I am much more ready to think. With a sun and 
climate such as exist over the greater iiart of India I cannot 
see k 'w it could well be otherwise. Hay requires no making, 
for makes itself. Silage, I repeat, will only be useful when 
By moans of it can be saved what would otherwise be lost. 

Still less do I think there is scope for any of the patent 
appliances advocated for “ stack-silage ” making. The raiyat 
•may possibly be shown how to preserve green fodder, road- 
sid® grass*, &c., by building it up into a stack and weighting 
it with* stones, timber, or other inexpensive material, but 
where is he to find the money to purchase such appliances 
as have been sometimes advocated, and whicli cost from 12 L 
to 20 L, and even more ? Such mechanical appliances may 
have a certain value upon large estates possibly, but surely 
none upon five-acre holdings. 

It becomes, however, one of the useful functions which a 
Government Experimental Farm can fulfil, to conduct careful 
trials upon different methods of making silage, and to ascertain 
how it can be made with the least loss, and in the most 
economical manner. Information may thus be gained as to 
the crops best adapted for ensiling, and as to the adaptability 
of the process to the raiyaVs circumstances. 

231. There are some points in connection with tlie manage- 
ment of Grass Farms wherein improvuiiient can be effected. 
The Station Farms are worked mostly by Grass Oonunittees, 
of which the President and Secretary are the principal 
members, while a general supervision is exercised by the 
Commissary General of the Circle, aided by his Special Forage 
Officer, the Quartermaster General in India being referred to 
in all matters requiring the orders or approval of the Oom- 
mander-in-Chief. 

I cannot commend the Grass-Committee system. With 
President and Secretary constantly changing, it is most 
discouraging for a Forage Officer to work. No sooner does 
a President or a Secretary get to know a little of the system 
at one place, than, as a rule, he is transferreil to quite difierent 
work, and a totally new and inexperienced irian is put in his 
place. At Umballa the Secretary has changed six times 
Mrithin 18 months, and at Mian Mir the President about as 
often. This cannot mean either economy or efficiency. If, 
instead of Grass Committees, there were a special Forage 
Branch of the Commissariat, the difficulties would be greatly 
lessened. 

.In the next place, the overseers of the Farms are non-tfom- 
missioned officers, temporarily withdrawn from their corps. 
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But they are not properly selected, and care is not taken to 
choose the men who, from their previous acquaintance with 
the work, or from any aptitude shown for. it, are the best 
fitted for the post of overseer. 

At one rukh which I visited I found a farm overseer, with 
the veiy best intentions, making silage out of ^ass that had 
been lying about for several days. The sun was then, and had 
been, pouring down with intense heat all the time, but the 
order nad gone forth to make so many tons of silage, and he 
was doing his best to comply with it. I asked him (though 
1 felt the question was needless) whether he had ever made 
silage before ; no, he had “ never heard of the stuff before, 
“ until the order came.” He was^ the station butcher ! Such a 
man is to be pitied rather than blamed, but it does seem wrong 
\m that, where the field for economy is so large, it should not 

be better aimed at. , 

SmnS«?iir^ Another ground I have for complaint is, that whei^ capable 
tioAuagoment. men havc been selected, or after they have acquired some 
experience, their services are not retained at the work in 
which they have shown aptitude. A farm overseer, if he 
keeps to his work beyond a certain period, does so at the risk 
of losing promotion. He should be a permanent non-commis- 
sioned officer of the Commissariat Department, “seconded”* 
in the departmental list, so that he may not lose promotion. 

This is, I fear, a fault of the entire Indian system, and is, 
thus, one hard to alter; but, in the interests of the countiy, I 
would strongly urge the desirability of retaining the services 
of men for work in which they have shown special capabilities. 
Sergeant Meagher, of Allahabad, is such a man as this, and, 
knowing the energy he has displayed in the practical discharge 
of his duties, it would be a pity were his knowledge to be lost 
to this branch of the Commissariat, or he himself lose pro- 
motion by remaining where he is. The saving which the 
Military Department might effect in matters of this kind 
alone would go a long way towards providing the funds 
required for the other “ agricultural improvements ” which I 
am recommending in this Report. ^ 


CONCLUSIONS. 

CONCLUSIONS. 

282* There are ilifferencos in agricultural conditions and 
practice which result from the greater faciljjbies for grazing 
and grass supply provided in one part of the country than in 
another. Improvement may comq from a modification of the 
differences through supplying these facilities where they are 
most needed. ^ 

Tbisterm means that an officer while employed on w(3:k outeidohis 
legi^mate sphere, would still retain his departmental pontion, and share in 
in/ pri»motioii, reverting, at the expiry of his outside duty, to his position 
in his Department. 
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Little is to be expected from tlie people ; the most they 
are likely to do is, in a few eases, to follow an example set, 
and possibly to convert the “ village waste,*’ or a portion of 
it/ into a “ reserve ” for the provision of grazing and supply 
of grass. But the work will practically fall entirely to the 
share of Government. 

In taking up this work. Government will have to avail itself 
not only of a knowledge of indigenous practices, but also 
of Western science, as shown in economical methods of hay- 
making, silage-making, and the use of machinery, such as 
mowers, hay-tedders, presse»^, &c. 

• The provision of grazing by means of the pasturage areas 
in -the iitore distant forests is very desirable, especially 
for thrf purposes of cattle - breeding. Similarly, where 
reserved forests ” and plantations nearer cultivation can 
afford grazing without detriment to the other interests which 
they are called on to serve, the provision of grazing in them 
is a legitimate and very serviceable end for forest officials to 
keep in view. In times of drought all classes of forests and 
woods may prove invaluable to the saving of cattle, an<l they 
should then be thrown open. 

Inasmuch, however, as in ordinary times the supply of 
grazing cannot be regarded as an absolute necessity, and since 
the existence of it is not necessarily coincitlent ivith the 
occurrence of the best cattle, it should be rcstrictc<l by 
proper rules as to the area to be thrown open at a time, the 
time of year when allowed, the number of stock admitted, 
and also the kind of stock. Where natural ropi'oduction of 
trees is gt>ing on, grazing must be excluded, and goats should 
only be allowed if sej)arate areas can be given to them. The 
enforcefnent of rules as to forest fires is aV>solutely necessary. 
In “Fuel and Fodder Reserves” it will be generally found 
better to allow cutting and removal of the grass than to admit 
grazing. , 

The “village waste” is almost alwaj/s useless for grazing 
purposes, and often tends greatly to the spread of disease. 

It is only exceptionally that the raiyat will be induced to 
keep land in pasture. 

Grass F^rms have done a great deal of good, and have 
effected considerable economies by reducing the number of 
“ grass-cutters ** attached to mounted troops, by preventing 
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troubles with cultivators, and by saving large sums that used 
to be paid as compensation for scarcity of fodder. At the 
same time, it is clear that haymaking, as carried out on these 
Farms, is much too expensively done, and great economies ai:e 
possible in the saving of labour by having a permanent staff, 
and by the employment of machinery. The management of 
Station Grass Farms by Grass Committees is not good, and 
the whole should be woriced by a special Forage Branch of 
the Commissariat. The officers in charge of the Farms, as 
also the overseers, should be selected with more regard to 
their aptitude for the work, and, when they have shown 
themselves capable men, should be retained at it, without 
running any risk of losing promotion thereby. 

Tlie Forest Department should co-operate more than it 
has done in providing grazing and grass for agricultural 
purposes, and in utilising the grass from plantations, &c., by 
means of pressing and baling hay, for military purposes. 

Ensilage is at present an expensive process in India, and 
great improvement in the methods employed is possible. 
There are certain advantages in adopting the process in 
particular cases, but it will not become a general one in 
a country like India. 

KECOMMENDATIONS. 

t 

233. I recommend : — 

The -"creation of more Fuel and Fodder Reserves,” 
in order to supply Grass for agricultural purposes, 
and also Grazing where it can be permitt^ under 
proper restrictions. 

The extension of Grass Farms, and their management by 
a special FoVage Branch of the Commissariat. 

The carrying out of investigations at Government 
Experimental Farms on the best methods of making 
Silage. 
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FODDKH-CKOPS AND HEDGKS. Pobdkb-Chops 

ANUUKOaiM. 

Fodder-Crops. 

234 . In the last chapter I cainc to the general conclusion PwWerH'rojHi. 
that the provision of grass, an<l of gracing in particular, while 
highly desirable, could not be called absolutely essential. 

Nearly the same must be ^aid of the growing of special Foiiiio^rropB not 
fodder-crops. Undoubtedly, great advantages follow the fj'Mt'nrf uf 
giving of these to cattle ; the cultivation of them, at least 
whei;p cattjc are appreciated and cared for, should be 
encouraged, and the endeavour be made to extend the system 
to parts where it is not practised. 

More particularly is this desirable where the provision of. 
grazing is very limited, and possibly entirely absent. Nevei-- 
thcless, after en([ui ring into the matter with some care, I have 
not received more than the general reply that, while cattbs 
are undoubtedly far better for green food of some kind, yet 
they can live quite well on dry food alone. 

This coincides with my own experience in England. 

In an experiment which I carried out at the Woburn Expori- K)»rorim^tat 
mental Farm a few years back, I found that bullocks, when 
fed on cake, meal, and hay, along with water supplied to 
them separately, but receiving no succulent food whatever, 
such as roots or grass, throve perfectly Avell, although the 
result of the feeding with hay <li<l not prove to be an econo- 
mical one. • 

At the Bhadgaon Experimental Farm (Bombay) experience Experience at 
has shown that cattle will do quite well on dry food during 
the hot weather, provided that they have a little cotton seed 
given to them. * 

Mr. A. Sabapathi Mudliar, of Bellary, told mo that he liked Mr.sabapathi 
to give fodder-crops to»cattle if he could, but that they would SwriSlSeftt 
do quite well on dry food. For cattle in hard work, or for 
transit bullocks, he did not think gi'cen food so desirable. In 
time of famine, however, he had found the latter invaluable. 

At other places also I heard the saTue opinion expressed, 
viz., that fodder-crops were not so suited to xvorhing cattle. 

At the military Qfrass Farms there is a spnilar objection to 
the giving of silage to animals from which speed is required. “ 

285 « It is one thing, however, to speak of a food not being Fodder^jrow 
essential for the existence of cattle, but quite a different thing 
to speak of it being necessary for the improvement of cattle. 

This is where, I believe, the growing of fodder-crops will be 
required. * * 

It is true, as pointed out in the last chapter, that the exist- 
ence of pasturage is hot always coincident with that of the 
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best cattle, but yet instances were adduced where, as at 
Nadiad, Baroda, Hospet, &c., the feeding of cattle with green 
grass from the headlands of fields, the banks of watercourses, 
&c., was pursued with manifest advantage. 

The Punjab supplies the best instances of similar advan- 
tages derived from fodder-crops. In this Province the 
people depend greatly on their cattle, and they take propor- 
tionate care of them. The district of Jhang is an especially 
good example, several kinds of crops being here grown 
entirely for the use of cattle. The Punjab cattle are, as the 
result, exceptionally fine. - 

The same is seen in Behar, when the cattle of the European 
planters are compared with those belonging to the native 
cultivators. The former arc" fed with sugar-cane, jndr 
{8orghum\ oats, &c., as fodder, while the latter only have what 
grass they can pick up, supplemented by straw-chaff {hhusa). 

The following quotations exemplify this still further : — 

Mr. Benson, in his Kurnool (Madras) Report, says : — 

In the Gumbun and Markapur talukt, where the Roila are generally poor 
** and thin, Nellore cattle can rarely reach a live-weight of 700 to 800 lbs. 
“ In the Nandyal valley, on rich black cotton-aoil, same breed fed on 
** the judr (Sorghum) straw develop to 1,000 to 1,200 lbs.** 

Mr. Nicholson, in his '' Manual of Coimbatore,” writes : — 

Kangyain cattle are famous in Dharapuram taluk because of the extent 

and quality of the pastures The raiyaU are dependent on pastures 

and fodder-crops for the food of their cattle during the hot weather, 
and the hedges, acacias, and wild shrubs give a good ^al of good fodder, 

fuel, and common timber Fodder-crops are grown for Kangyam 

cattle, chohm or kamhu being sown thickly in garden land in February, 
irrigated and cut before earing.” 

236 . The crops most largely used as fodder-crops are yttar 
(Sorghum vulgare), known also as chari when grown for 
fodder, and in S. India as cholum ; hdjra {Pennisetum 
typhoideum), also called chamhu in Madras ; thirdly, and 
mainly in S. India, rdgi (Ehvsine Coracana). 

The main differences between growing a crop jfor fodder 
and the same seed for a grain crop consist in the thicker 
seeding and the earlier cutting in the former case. Whilst, 
for example, 5 to 6 lbs. of jnur seed to the acre suffice^tor the 
grain crop, as mych as 120 lbs. of seed per acre are used for 
the fodder-crop. Fodder judr is sometimes fed green, and 
sometimes stacked when dry. 

Over .the Punjab generally, fodder-cropr are grown for 
cattle, and judr, or^hari, as it is there termed, is the usual 
one. 

In Behar, jndr is largely cultivated as a fodder-cropi When 
young it is believed to be poisonous, and is put round the 
borders of fields to keep the cattle from trespassing on to the 
erms. 

This crop is also grown in Qujar&t (Boinbav), at Poona, and 
othei' parts of Bombay. At Belgaum it is a frequent sight to 
see the fodder judr growing on the embankments of the rice 
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fields ; and dotted here and there over the fields may be seen 
single plants of juav which are cut for fodder. 

Bdjra, in many instances, takes the place of judi*, but is 
considered inferior to the latter as fodder. 

IxL Madras, rdgi mostly takes. the place of judr, though the 
latter, there known as c/Lohim, is also grown, as well as hdjrn. 

The straw of rdiji is considered to be the most 
nutritious of all, and that of both judi^ and hdjra. t6 be 
superior to rice straw. Rdgi is used both as green fodder and 
also in the dry state. 

Sugar-cane {SaccJiarum ojfficino. rum), as a fodder-crop, is suifar-cane. 
u^ed principally by the European planters in Behar. Like 
chari, it is sown thickly. It is chopped up wlien green, and 
is mixed with dry fodder, suoii as oat straw, ike. Thi.s makes 
a very good mixture for cattle. 

* Maize (Zea 'Mays), called in the Punjab rnukkl, is oxten- Muiyo. 
siveiy used* as fodder in the Punjab, and also in Boliar and 
elsewhet^- 

Oats, barley, and even wheat are grown for fodder, the two oats imruy. 
former principally by European planters or on Government 
Stud Farms. Oats are either cut green and choppecl up as 
fresh fodder, or are allowed to ripen and are used as straw 
food. Oats and barley are taken by the imligo planters as 
change crops for indigo. 

In the Punjab, wheat is by no means infrequently fed off in 
its early stages; this strengthens tlie subsequent crop, and 
prevents it. from being beaten down by wind ami storms. 

Gram {Cicer arietinum) is grazed over in the Punjab when ^f***^*"* 
still young. In the Balaghat district of the Central Pi-ovinces 
pulses are grown along the tops of the embankments of rice 
field.s, and are used for cattle. 

Turnips are largely grown in parts of the Punjab as a Tumiiis. 
fodder-crop. This is the case in the* Jhang, Gujranwala, 
Montgomery, and Multan distj-icts. 

Rape is another crop similarly used in the Punjab. 

Lucerne, where irrigation is available, is one of the most Lucerne, 
valuable fodder-crops, especially as green-stuff for horses. 

Not only can several cuttings (often five or six) be taken 
during the year, but Ihe plant will last three or four- years 
before rfiquiring to bo ploughed up and resown. 

Lucerne is always grown and eKten.sively used at Govern- 
ment Stud and Cattle Farms, such as Saharanpur, Hapur, and 
Hissar, as also at Poona and other Experimental Farms. 

Next, I would^nention two crops which, though tried experi^ 
mentally with Considerable succes.s, hav« not yet come iiito 
general use. The first is Guinea grass ” {Panicum jumen- ouiueagraiw. 
torum), and the .second, the "variety of Borf/httm mccharatum 
known as Sorgho. I saw both these crops growing at several 
of the Experimental Farms, and at the Seebpore Farm, Calcutta. 

There is a ready demand for Sorgho in Calcutta by men who 
keep milking-oows. « It can be cut three times in the year. 

Prickly pear {Opuntia vulga/re) has been successfully used Prickiypear. 
as food for cattle, and as (unfortunately for agriculture) il is 

Y 2426e. N • 
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only too abundant in Southern India, the utilisation of it in time 
of scarcity would be most desirable. The thorns with which it 
is covered are an obstacle to its use, but this difficulty has been 
overcome by Mr. A. Sabapathi Mudliar, at Bellary. On this 
gentleman’s Estate I saw prickly pear being largely used lis 
green food for bullocks. Women were employed to remove the 
thorns from the shoots after they had been cut and brought in. 
This they do, holding firmly the pieces of prickly pear with one 
hand by means of pincers roughly made out of scrap-iron bent 
into the requisite shape, then, grasping with the other hand 
a pair of tongs, also made out of scrap-iron and with saucer- 
like ends, they seize the thorns with the tongs and pluck 
them out. The pieces are then handed to another w^oman 
who cuts them into slices on a knife fixed vertically on Sr 
board, the latter being held steady by the woman’s foot. 
A woman, receiving 2 annas daily wage, will remove the 
thorns from, and cut into slices ready for feeding, as much aa 
120 lbs. of prickly pear in a day. ^ 

Mr. Sabapathi Mudliar ha.s had expcrionce of the value of 
this fodder, for, during the famine of 1877, quite 75 per cent, 
of his cattle w^erc kept alive by means of it, they having 
nothing more to eat than the prickly pear and 1 lb. a head 
dailjr of rice straw. 

Eight years ago, when Mr. Sabapathi Mudliar became Chair- 
man of the Municipality, he introduced this plan of feeding 
the municipal cattle, an<l now they are fed regularly on the 
prickly pear, and the cost is only Ks. 4 to Es. 5 a month 
per pair of bullocks. 

Mr. Sabapathi Mudliar is now trying to cultivate a thorn- 
less kind of prickly pear. 

287 , I now give some instances showing the necessity there 
is for extension of the system of growing fodder-crops. 

Mr.Moens, writing of Bareilly (N. W. P.), says, in an extract 
already quoted : — 

“ There are two points on which our amaulturintR need instruction : — 
“ (1) growing green-crop^ for cattle ; (2) the proper management of their 

In Chota Nagpur, fodder-crops are insufficiently knoijm, for 
of Lohardaga Mr. Basu says : — 

y Cattle are small 6wing to insufficiency of food There is too 

“ little straw in the country, not enough to give more than 2 lbs. per head 

“ to working ca;ttle daily, and this is only rice straw There are no 

“ fodder-crops.” 

c 

and of Palainau he says : — 

** There is an insufficiency of stored fodder, but it is relieved by graadng 

“ in jungle wastes A lot of cattle are bred in the south and west 

“ parts in the forests.” 

Mr. Nicholson says of Coimbatore : — 

«( Fodder-crops are rare ; cholum or Jbamhu is «ometim€ta mwn, .as a 
“feeder-crop on ‘garden* land, but none ever on ‘ dry * und. ' The 
“ m^Ar^Tdlers to mw cholum to maturity, and get the grain, and ao 
“ do wle the yield. Besides, it saves irrigation from wells.’’ 
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At Avenashi (Coimbatore) I fouml that no foddov-crops 
were grown specially for cattle. In the rains the ‘‘dry” land 
quickly gets covered with a coating of grass, and this feeds 
the cattle. 

238 . Trees are frequently very valuable as supplying fodder Trees ns fodder* 
for cattle. Among the hill tribes many trees are so used, but 
in the plains there are also trees that serve this purpose well. 

The hvthul {A cacia a ra h ica) is one of these. Its pods are capital 
food for sheep and goats, and the shoots and leaves are also 
eaten by cattle. Other trees and shrubs so utilised are the 
Mahua {Bassia latifolut), different .spc?eies of D<dber<jita and 
Terminulia, the Jack-fruiUtve^ {Avtocuipns inUgnfolia), 
different .species of Zizuphus, &c. 

289 . LiHle is known a.s to the relative nutritive value.s of Littiu w vnowu 
diflerent. fodders in India. Dr. Van Geyzol, Chemical Ex- 
aminer, Madras, has made analyso.s of »South Indian fodders 
with the object of seeing whether they throw any light on * 

the genera.! preference given to some kinds over others, 
notably to clwluni and rwjl, as against rice straw, and also 
for ascertaining how Indian fodders compare with Englisli and 
American fodders. The investigation is not, to my mind, at 
all complete or satisfactoiy ; the variations between different 
samples, though collected from the .same district, are fai* too 
great to allow of any real conclusion being drawn. Thus, 
rice .straw from Madura gave, in one cas(», 0-2 per cent, of 
albuminoids, and in another only 8'5 per cent. ; while rice 
straw from Tanjoro contained only ’87 per cent, of albuminoids. 

The amounts of woody fibre are made to vary from 20 per cent, 
in one sample to 32} per cent, in another the ash in samples of 
vagi straw from Salem varies from 8*2 per cent, to 14 per cent. 

Many other imstancos I might give, all showing how much 

depends on the time at which these samples are harvested, 

the circumstances under which they are grown, &c. The 

relative out-turns per acre are not given, and without tins 

there is little to go upon, for what is really wanted is to know 

the total amount of constituents pter acre, and which fodder 

supplies® the most and the best of these, as well as whether 

one sample ia individually richer than another, indepcn<lently 

of the yield per acre. As I know from experience, analyses 

of isolated samples taken at random will give little real 

knowledge, and ^he whole subject of food-value of straws and 

grasses is a very difficult one. But this instance shows well Ne»iofagricni. 

the need that there is of investigation, not from the purely 

analytical side, but from •that of agriciUtural chemi.stry 

specially. 


Hedges. hbdckk 

240 « In close connection with fodder-crops comes the ThdrumM 
subject of hedging and enclosing fields. Attention has bi&en 
directed to the way in which, by affording a certain amount 
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of fuel, live hedges may help to increase the supply of manure 
to the land. 

Again, they are very useful in preventing cattle-trespass 
ca c- reepass. destruction of crops. Hedges are found over the greater 

part of Coimbatore, and Mr. Nicholson, writing of this, 
says : — 

Cattle-trespass is rare ; cattle and crops are protected, boundaries 
respected, large quantities of fuel supplied, and protection is given to 
“ growing trees.” 

Mr. W. R. Robertson (late of M adras) mentions, in a Report 
on Bellary, that hedges of thorn would do much good there 
by aflbrding similar protection. 

[n Anantapur (Madras) fencing is unknown. 

Their occurrence. Madras Presidency that hedges and enclosing of 

fields are mostly found. I met with them generally in the 
Avenashi, Erode, Madura, and Salem districts, also at Hospet. 
But they occur in other parts of India also; for instance, I saw 
them at Mahiiii (Thuna), Nadiad (Gujarat), Baroda, Ahuiedabad, 
Jeypore, Ulwar, and also at Hoshiarpur in the Punjab. The 
special way in which, at Nadiad, the hedges and grass borders 
to the fields are utilised has been mentioned in the last 
chapter {see paragraph 211). 

. 241. As materials for enclosing fields, mud walls are used 
in the Ulwar State, prickly pear at Jeypore and many parts 
of Madras, cactus he<lges at Hoshiarpur, euphorbia hedges 
around Ahuiedabad, as well as generally in Madras, and aloe 
bushes in Mysore. One of the most useful hedging materials is 
the mvUu-l Uuvei ( Balsamodend eon Beery i), a thorn which is 
largely used in (Joimbatove and parts of Salem and Madura. 
It is easily propagated by cuttings. 

Mr. Nicholson, speaking of the advantage of hedging fields, 
gives the following proverb: — 

Note the field that is hedged, and the cattle that are pastured.” Or, to 
put it in .niiother form : Oomparo the cattle that are penned and the 
“ cattle that are (merely ) grazed.” 

meaning that the condition of the penned cattle is far 
superior. 

Where hedges are not grown it is not infrequently the case 
that a few rowrf of a special crop, such as linseed, hemp, or 
chari {Sorghiivi vulgare) arc put round a field in order to 

f irotcct the main crop. Cattle, for example, will not eat the 
inseed bordering a^wheat crop; hemp is poisonous, and chari 
in its young state is also injurious to cattle. 

BfflS&dCT 242 . Lastly, there is a certain amount of value to be derived 

from hedges themselves as food for cattle. Mr. Nicholson 
points this out in extract already given in this chapter, and 
there is little doubt that in time of scarcity hedge material 
WQuld^ supply, as tvas found in the case of prickly pear at 
Bellary, a useful store of fodder. 
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CONCLUSIONS. cosuLusioKs. 

243 . In so far as difTerences in agricultural practice are the 
oi^come of attention being paid, the better districts, to the 
growing of fodder-crops for cattles anti of enclt)sing holds 
with hedges, while in other parts these are neglected, it will 
be possible to effect improvement in agriculture by modifying 
these differences. 

It may not be possible to grow' hedges everywhere, hut the 
system is one undoubtedly cap.able of nnich extension ; so also . 
is that of growing foihlcr-^rops, both being fi>llo\ved with 
much benefit. We hav(j here to deal wdth the thinl class of 
Mifferences alluded to in Chapter II., viz., thesis arising, not 
from pijr^y external sources, but «li recti y from a \vant of 
knowledge. The remedy must be sought, not in any ilirect 
measures which Government can introduce, but in the 
gradual Adoption of the better practice by the people. 
Government, how'cvor, and Agricultural Departments in 
particular, can aid greatly in the extension of agricultural 
knowledge, and in the transference of the practice of more 
advanced districts to those which are more backward. 

Fodder-crops, we have seen in this chapter, anj hecos.sary 
for the improvement of cattle, and in times of scarcity such 
materials as hedge-clippings, prickly pear, ani.1 trees, wdll be 
found immensely valuable. 

But little is knowm as to the comparafivo values of different 
Indian fodders, and there is a considerable amount of work 
in this direction which can only be done with the aid of an 
Agricultural Chemist. 


, RECOMMENDATIONS. 

244 . I recommend: — 


RKCOMMRNBA- 

T10N3. 


The extension, wherever practicable, of the systems of 
growing Fodder-crops, and of Hedging or otherwise 
enclosing fields, more especiall/ in parts jvhere. no 
pasturage exists, or where it is very scarce. 

The employment of an Agricultural Chemist for India, 
to investigate, among other matters, the comparative 
vabies of different Indian Fodders. 

K 3 



108 


«nAPTifflxi. CHAPTER XL 

SiUriI-STaCKA!!l> 

iDwanwj. I.IVE STOCK AND DAIKYINO. 

246 . The subject which we now proceed to discuss is oHe 
on which there is not much to be learnt from the ordinary 
cultivator and his methods, and, in attempting improvement, 
the -experience of Western practice will have to be drawn 
upon largely. 

I have already spoken of cattle as affected by climate, by 
the existence of grazing, and the provision of fodder-crops. 
Their importance as supplying the main source of manure to 
the land has also been fully dealt with. . ^ 

On points connected with the breeding of cattle ][ am not 
qualified to enter, and hence my remarks must be of a very 
general character. 

.tmproveincut of 246 . Tnasiuuch as both climate and soil largely influence 
nowiiiicVithiii tho breeding of cattle, more especially in respect of their size, 
limits. clear that, while improvement of the smaller and inferior 

breeds is possible, it is nevertheless only so within certain 
limits. 

The Bengali will maintain that his cattle, though small, 
are strong tor their size, and that bigger ones would mean 
more grain for them and more cost to keep. In tho Punjab, 
on the contrary, tho bullocks are large and fine ; they are 
well fed and carefully tended. 

Tlw fooil of 247 . Cattle represent the raiyafs capital ; they pi’ovide 
the labour in ploughing and other field operations, they are 
used for drawing water from wells, and they supply manure 
for tho crop.s. In return for this, all that they get, in many 

S arts, is the grass they can pick off the fields and roadsides 
uring the rains, the stubble left after harvest, and the 
broken straw {hhusa) of cereal crops. 

In other parts, as, for example, in tho Punjab, they are 
well cared for, and arc fed with special fodder-crops, with 
green grass, oil-cakes, &c., or else they are driven out to 
pasturage and shelter during tho hot months. 

Tho principal oil-seeds given to cattle as food were fully 
treated of in. Chapter VII., paragraph 127. These are til seed, 
safllower, cotton seeid, earth-nut, and linseed. In addition, 
gram and dal {Gajanua indicus) are often given. 

Bxoelleni cattlo 248 . It must be allowed that there are excellent cattle to 
foun n found in the country, for, in going through it as I did, or 
in visiting Agricultural Shows, one may see as, good cattle as 
can be desired. I was greatly struck with the appearance of 
many of the cattle exhibited at the Saharanpur atid Meerut 
Shf»W8jk and no one can fail to be impressed with the general 
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excellence of the bullocks used for transit purposes, as also 
of those employed in military service. 

The^ trotting cattle and driving bullocks that one meets 
with in Mysore, Rujputana, and elsewhere, are singularly 
hardy and strong. 

But, though individuals may be able to rear fine cattle and 
to keep up special breeds^ this is something quite apart from 
the improvement of the cattle of the country generally, the 
cattle of the raiyat, 

249 . The reason why bettor agricultural cattle arc not srcoiUngftnd 
more generally found is mainly because of the inattention 
paid to the matter of breeding and selection. Further, the 
superstition that exists against the killing of bad cattle 
militates against the herds being better than they are. Still, 

•it is not everywhere that breeding ami selection of cattle 

arc ^negle(vted. In the Bombay Presidency the Gavlis, or whoro pmetiuod. 

milkmei^ follow a system in breeding their cattle ; it is 

mentioned in Reports of the Bombay Agricultural ]>cpartment 

that in some villages of the Presulency the people are known 

to purchase stud bulls at their joint expense. In Qujardt a 

great deal* of attention is given to cattle, jmlicious crossing is 

studied, and calves are cared for ; oil-seetls as well as fodder 

are given to the cattle. A bullock will work hero for 10 

years at a well, or for 15 years if not put to well work. 

In the Southern Mahratta country, cattle are, as a rule, 

f ood. Nollore cattle are famous throughout the Madras 

Residency, and in certain other parts. The bulls are quite 
big Jit two years old, and cost K.s. 150 to lls. 200 a pair. 

Nell ore. cows arc greatly prized also. Alambadi cattle are 
held in high esteem in the »Saleiu district. The bulls cost 
fi’om Rs. 150 to Rs, 250 a pair. The Administration Report 
of the Central Provinces for 1887-8 sayj;^: — ‘^iii most districts 
“ the bullocks used for agricultural purposes are of very 
good quality.” 

The Punjab owes, in large measure, the existence of its fine 
cattle to the hulls sent from the Hissar Cattle Farm. , 

From Palamau (Bengal) it is reported that the cattle have 
been improved by haM-bretl Behav bulls. 

Bhag4lpur cows are in demand all over Bengal ; the bul- 
locks are used too, but are said to oat 2^ times as much as 
indigenous * cattle. The Amrit Mahal (Mysore) herd was 
broken up in 1885, but a certain number of breeding cattle 
are kept hy the Mysore Government at Hosur. The Bhad- 
gaon (Bombay) Herd took its origin from ^his. ^ 

Though the above instances can be given, it is very gene- ocneraii|r 
rally the case that the breeding of cattle is left almost entirely 
to chance, and that no selection is exercised. It has been 
pointed out in Chapter IX., paragraph 209, how largely the 
blame for this attaches to the village waste,” where herds 
of miserable^ cattle mix indiscriminately together. 

In many parts of India the young bulls are the only sires 
of the young stock. They run among the herds until they 
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are four years old, when they are castrated and turned into 
bullocks for ploug^h or draught work. In this way the young 
bulls often become sires before they are physically fit to get 
good stock. After they are turne<l three years old they pro- 
bably make fair sires, and the strongest animals do the nfost 
duty. Still, it is a not uncommon sight- to see an old 
bullock driving away a young bull from a cow, with the 
result that the latter may lose an entire season through not 
being served. 

250. The old Hindu system of breeding is carried on by 
means of the sacred bulls, or “ Brahmani " bulls, as they are 
generally termed. These bulls, dedicated to Siva or soifie 
other deity, are let loose when rtill young, on the occasion of 
funeral ceremonies, or in fulfilment of a vow. They are 
picked cattle, and, being sacred, are allowed to roam wherevei 
they please, no one being permitted to kill them. The custom 
is still maintained, and in some parts there are too many 
Brahmani bulls. Sometimes considerable dissension exists 
regarding the bulls, and frequent troubles between Hindus 
and Muhammadans arise on this account. In many parts,, 
however, the Brahmani bull is quite extinct, this being due 
chiefly to the decrease in free pasturage area, and to the 
decline of faith in the old religious beliefs. 

The Brahmani bull, where he exists, is almost always a fine 
creature, fed on the best of everything. All that a cultivator 
may do is to drive the bull oft* his own field, though it may 
be only for it to go on to his neighbour’s. So well does the 
Brahmani bull fare that it is frequently asserted against him 
that he gets too fat and lazy to pursue his proper calling, and 
that the cows get served by the half-starved bulls of theii' 
own herds instead. ^Nevertheless, it is very certain that wore 
it not for the Brahmani bull many villages would be very 
badly oft*. 

In some parts, however, Behar for example, the bulls are too 
numerous, and cause serious damage to the crops of the indigo 
planters. Though they do not eat the indigo shrub itself, they 
tread it down while searching for the grass that grows under 
its shade, but nowhere else. Much expense has, accordingly, 
been incurred by the planters in x^utting ditches ancl hedges 
around their indigo fields. ^ 

When the bulls get too many in number. Municipalities 
often seize them, and wOrk them in the town carts. This pro- 
ceeding, so long as the bulls are not killed br sold, is quietly 
acquiesced in. 

In the North-West Provinces considerable trouble has been 
caused by the depredations of cattle stealers and Muham- 
madan butchers. Muhammadans, being meat-eaters, have joLot 
the same sacred feeling towards' the Brahmani bull as the 
Hindus have, and the complaint of thf latter «i8 loud that 
numbers of these cattle are stolen for the purpose of being 
slSughtexed, and tbat their flesh is sold. 
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Thus, I heard at Bharwari that the . value of a bull 
had risen from Rs. 10 to Rs. 25 in consequence of the 
demand for its flesh. Near Cawnpore I heard complaints 
that there were no Brahmani bulls left, and that the culti- 
vators have to go to the nearest man who has a bull, of 
whatever kind it may happen to be. The agitation has, more 
recently, been increased hy a decision given by Mr. Justice 
Straight, in which he declared the Brahmani bull to be no 
“ one’s property,” inasmuch as it could not be said to belong 
to any particular owner. The bull is thereby deprived of the 
protection of -ownership, and becomes more than ever the 
prey of the cattle-stealers and butchers, while the villagers 
are deprived of the means ^of getting their cows served. 
Surely, such a decision cannot be allowed to stand. That 
men should be allowed to steal and realise money by the sale 
of t^}e flesh, of stolen animals, and then escape punishment on 
the groupd that the animals are ‘‘ no one’s property,” seems 
manifestly unjust, and, in the interests of the agricultural 
communities, the practice should not be permitted to continue. 

251. It is very certain that without good bulls no improve- 
ment in the cattle of the country can take place. Where 
Brahmani bulls exist in sufficiency there is no need of doing 
more ; but where they are extinct, or where good country 
bulls do not exist, then Government can do much good by the 
distribution of good stud bulls. 

As I , shall presently show, much benefit has been derived in 
the Punjab from the distribution of bulls from the Hissar 
Cattle Farm. The same good might be done by the Govern- 
ment supplying other parts of the country, just as it has done 
in the Punjab. The privilege, when given, does not appear to 
have been abused. A bull located in a vjllage or town should 
be under the charge of the village headman (the i)atel, lam- 
bardar, Or similar official), and the latter should be required 
to report periodically to the local authority. Further, it 
should be the duty of the Provincial Director of Agriculture 
to keep hjmself informed as to what is being done in each 
district to which bulls^have been distributed. I do not think 
that any trouble need be taken about the food of the bulls. 
If good bulls are given, the people will see that they are fed, 
and the responsibility on tne village headman will suffice. 
The system adopted at Hissar, by which the cultivators can 
go .to the Farm and choose exactly what suits their require- 
ments, is decidedly the best one, and should be encouraged. 

It is needless to say that the result to Government cannot 
be a directly paying one, but it is one which should be under- 
taken in the interests of the*peop]e as agricultural classes. 

252. It is well, perhaps, that I should here interpose a remark 
to skon^ that, when I speak of improving the cattle by using 
belter sbes, J. am nqt nt: alt in favour of tiring to improve 
Ihdtin cattle by crossing them- with English rails. The main 
object in India is to produce cattle suited for work, and n'bt. 
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as in England, to produce either meat or milk. At th 
Bhadgaon Farm I saw a bullock that was a cross between 
a Mysore cow and a Shorthorn bull, a big, beefy animal, that 
ate a great deal, but was not adapted to ploughing. 

Again, it is not enough, nor yet always the best way^ to 
bring in fresh sires ; attention n^ost be paid also to the 
selection^ for breeding purposes, of the best cattle of a 
district. 

253. The distribution of stud bulls for agricultural pur- 
poses involves the retention of Hissar or other cattle- 
bieeding Farms, and the location of bulls at Government 
Farms or other suitable places. 

I am inclined to think tha4 the good which has .already 
been done by Government in this direction is apt to be over- 
looked. 1 lia<l the opportunity of inspecting both the Hissar 
Cattle Farm in the Punjab and the Bhadgaon 4ierd at the 
Farm of the Bombay Government, and without, as I have 
said, presuming to speak too definitely on points outside my 
particular sphere, 1 must say that 1 was much struck, not 
only with the excellence of the cattle at these Farms, but, 
what is more to the point, by the impress which they had left 
upon the cattle of the surrounding country through which 
I was then touring. 

254. The Hissar Cattle Farm, at the time of my visit and 

for sonic years previously, ha<l been under the able manage- 
ment of Captain Mar ret t. It covers G7 square miles in all, 
and has about 7,000 head of cattle on it, these being divided 
into herds according to the cUfferent breeds and ages. It was 
started as long ago as the primary object being to supply 

cattle to the army for artillery purposes ; a secondary one 
was to supply agricultural bulls for the Punjab and North- 
West Provinces. The artillery cattle arc variously bred, 
according as they are required for pole cattle or for 

leaders,” or for. other special purposes. The Gujardt cross 
and the Nagore cross are mostly used as “ pole cattle,” and 
the Mysore cross as leaders.” o 

About 350 head are supplied yearly to the Commissariat 
Department. 

In addition, from 70 to 80 bulls are sold annually for agri- 
cultural purposes at the Government price of Rs. 150 each. 
Intending purchasers are allowed to go to the Farm and to 
choose the bulls for themselves. » 

On a farm of sucji extent there is almost unlimited grazing 
ground, but the grass is, seemingly, very poor and thin. It is 
only on spots where the watey lodges that enough grass 
grows to afibrd a cutting. There is a further difficulty, that 
of procuring ’water, for the water-level is so low that wells, if 
made, would have to be over 100 feet deep. Captain Mar- 
rett’s efforts to supply green fodder in the form of lucerne^ 
juar (JSorghnm^ &c., are frustrated by 'the inegiilar sijipply 
of' canal water, the Farm being situated at the very ter- 
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mination of the canal, and what water there ie to spare 
goes first to the native proprietors {zemindars). 

Notwithstanding these drawbacks, the Farm appeared to me 
to be capitally managed, and the stock bred on it were unquos- 
tioitably fine. What struck me especially was the really 
splendid condition of the young stock. The calves were left 
alone in the yards during the day, but had their mothers with 
them at night ; the latter were not stall-fed a;t all during the 
rains, but simply grazed throughout the day; and the fact 
that they wx^re able to support themselves and their calves 
too, is a proof of how much the grass, unpromising as it 
looked, could do for them. All the cattle seemed to me 
excellent and in capital condition, and the spot must evidently 
be one well suited for breedinj; purposes. 

^ Of the suitability of the Hissar cattle as transport and 
artillery bullocks I cannot speak, but I have no doubt of 
the dgricutlural good that is being done by the Farm. 

Hissar Vas the first stopping-place in my Punjab tour, and 
as I went afterwards to other districts I made a point of parti- Mrroandiiig 
cularly observing the cattle. I may briefly say that almost 
wherever P went in the Punjab I found that the existence of 

f ood cattle could be directly traced to the presence of an 
[issar bull in the neighbourhood. Thus, at Ferozporc and at 
Ofijrat (Punjab) the ordinary cattle were excellent, and in 
each case I came across fine Hissar bulls, roaming over the 
fields, just as the Brahmaiii bulls do. These bulls, I found 
on enquiry, had been given gratia by Government, but the 
boon had been appreciated by the people, for they are verv 
fond of cattle. A pair of working bullocks at Ferozporc will 
cost from Rs. 80 to Rs. 100. In further support of what 1 
noticed myself, I give the following extracts from the Punjab 
Administration Report for 1888-89 : — # 

KavnaL — ** There were six lliss.ir bulls in the district at the end of the 
* year ; in 1888-89 ten more were K^^l^and ten more were applied for, as the 
‘demand was keen and incrciising. Practical farmers are deputed to 
‘ Hissar to select for themselves.’’ 

Iloshiarpur . — There are 24 H issar bulls in the district, which are 
‘ efiPecting an improvement in the local breed. The aemmlars highly 
* appreciate them ; they ate no expense ; they are turned loose in the 
* town.” ^ 

Rawal Pindi , — “ There are 14 Hissar bulls in the district.” 

The following is from Major Massy’s Report of the Kapur- 
thala State for 1889-90 

“ Hissar bulls are negularly imported. Fifteen Hissar bulls wore dislri- 
“ bn ted among the tahsihy and were highly appreciated. . . . The young 
‘‘ stock are very promising.” 

Major Massy adds : — 

“ It is notorious that animals of this class were never possessed before by 
‘ ‘ the Kapurthala peasantry .” 

1 also find ihat in 1887 two Hissar bulls were sent as far as 
Arrab (Behar) for use on the Government Estates there. ^ 
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266. On two clifTerent occasions I visited the Bhadgaon 
Farm of the Bombay Government. Cattle-breeding has been 
established here for about 11 years, the herd having taken 
its origin from the Amrit Mahal herd of the Mysore Govern- 
ment, since dispersed. The main object of this part of the 
Farm is to breed Mysore bulls for crossing with and improving 
the cattle of the country around, ^ere, as at Hissar, I could 
not but recognise that stock were being reared which were 
very greatly superior to those found in the country generally, 
and which could not fail to improve the latter if the rignt 
steps were taken to distribute the benefit. But it was not 
that the stock at the Farm alone were good, for, as I passed 
through the district, 1 saw evidence of the impress which the 
Mysore cattle reared at the Fafm had made upon some of the 
other cattle, and how superior to the ordinary cattle were 
those which had the Mysore “ touch in them. The people 
of the district have now^ come to appreciate this, ftnd there is 
an eager demand for any young bulls that are foP sale. In 
1889 nine young bulls, tw'o to three years old, were sold at 
an average of Rs. 58 each. The young stock I saw at the 
Farm were also most promising. A short time after my visit, 
viz., in October 1890, 27 young bulls, varying in age from 
six months to 18 months, were sold at an average of Rs. 40 
each for breeding pui’poses. By this sale alone, Rs. 1,080 
were realised, whereas in the Farm Report issued previous to 
the sale these same animals had been valued at Rs. 650 
only. I regard this as a strong proof that the people of the 
country will before long come to appreciate any source from 
which good cattle can be procured. The maintenance of the 
Farm as a breeding-farm for cattle is very desirable, and it is 
to this purpose that, I think, it is admirably suited ; more so, 
indeed, than as an ^Experimental Farm in the stricter sense. 

256. I have said that the result of distributing stud bulls 
from these centres cannot be a directly paying one ; in many 
cases, indeed, it may at first be necessary to provide the bulla 
free to villages. But the work of breeding good bulls, and of 
improving the cattle, must not be judged from the financial 
standpoint alone, but from that of .the good effect produced 
in the country generally. 

257. Where conditions lu'e suitable, and where localities 
require it, I am distinctly In favour of Government Farms 
being made breeding-fanns for the supply of good bulls for 
agricultural purpos^es. Where conditions are not suitable for 
breeding, but whef e good sires are wanted, stud bulls might be 
located at Government Farms. ^ This is done, for instance, 
at the Saidapet Farm, Madras. If stud bulls .were located at 
the Cawnpore Farm it would, to some extent, remedy the 
deficiency already referred to in the matter of good bulls. 

Court of Wards’ Estates, again, wonld be* very suitable 
places at which to locate bulls. It is not, however, enough 
to merely place the bulls at these Farms, but personal energy 
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on the part of Directors of Agriculture will have to he shown 
in getting the people to avail themselves of the benefits 
offered* When this is once done> the people will not fail, 
before long, to appreciate the result, and to make use of it 
in the future. 

268. I cannot pass from^ this part of the subject without 
applying to cattle-breeding Farms umier the Military Depart- 
ment remarks very similar to those which I applied to the 
military Grass Farms and ruJchs. I refer to the evils of the 
system by which an officer in charge of sucli a Farm is limited 
in Jiis tenure of the appointment t<» a term of five years. The 
management and breeding of stock require special skill and 
technical knowledge. It is net euery, or any, man who is 
naturally a judge or breeder of stock, or who can over become 
dhe. When, then, a man has been found who does iindei‘stand 
these? mattofs, and who likes the work, and shows ability in its 
discharge, •it seems very false economy to remove him just at 
the time that he has got the Farm into good working order, 
and is in a position to effect considerable saving in its manage- 
ment as the result of the experience he has gained. But 
what too often happens is, that) just at this time, his tenure 
of office expires, and he is replaced by a novice who may 
quickly undo all the good and throw away all the work of 
the past through inexperience. A breeding stud is much 
more easily spoiled than it is formed. 

It is very <lesirablc, therefore, that the men who are to 
hold in future the position of Superintendents should bo 
those who have shown some aptitude for the work, and they 
should receive beforehand the practical training, under the 
Superintendent, for which the Farm provides the opportunity. 
It would also seem desirable to attach an^otticer of the Com- 
missariat Department from time to time to the Farm, in view 
of his acquiring, under the teaching of the Superintendent, 
that knowledge of cattle and of farming operations generally, 
which all Commissariat officers should more or less possess. 

269. BuHotsks are the general cattle used for field operations 

and for drawing watertfrom wells, Bulls as well as bullocks 
are, in sojne parts, used in the field. The cow, as being a 
sacred animal, is only rarely worked, and only by Muham- 
madans. This is the case at Serajgungc (Eastern Bengal), the 
Muhammadans regularly using cbws for ploughing, but the 
Hindu$} not. The same reverence is not always extended to 
the she-buffalo as^to the cow. At Belgauia, when the bufialo 
cows do not calve, they are sent to the plough or to woi'k the 
wells. • 

200. In some regions of heavy rainfall, such as Mahim, 
Ig&tpuri, and other parts of the Western Ghats of Bombay, 
as well as in districts of Eastern Bengal, the bullocks are 
small and weak. Buffaloes, on the other hand, revel in a wet 
climate,, and are the principal plough cattle; indeed, tljje 
ploughing of the rice fields could hardly be carried out 
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without them, for it is literally ploughing in mud covered 
over with several inches of water. 

But where these wet climatic conditions do not exist, the 
he-buffalo is generally reckoned a misfortune. I saw he- 
buffaloes being used W ploughing on the Nadiad Experi- 
mental Farm, though this is not done elsewhere in the district. 
Going about the country as I did* and noticing buffalo cows 
in abundance, and only here and there a buffalo bull or bul- 
lock, I was often led to enquire what becomes of the young 
bull calves. 

In Gujantt (Bombay) the hc-calf is simply starved off by 
withholding milk from him. In other parts, he is driven away 
to the forests to become the prey of wild beasts. In Bengal he 
is often tied up in the forest and left, without food, either to 
starve or to be devoured. And yet the people who do this 
are those who would not allow an animal to be kiUed outright 
even if it were in extreme suffering ! 

Taeeabi advAocee 261 . The system of Government advances, known as 
for cattle. taccavi, haa been discussed .in Chapter VI., paragraph 107 : 

these advances may be made for the purchase of plough cattle 
as well as for the digging of wells, &c. 

There are, I believe, objections to giving advances for the 
buying of cattle, inasmuch as the purchase represents so much 
capital which may in turn be parted with, and w^hich is not, 
like a well, a fixture on the land. However, in cases where 
the cattle of a district have been swept off by disease, and 
when the cultivator has no cattle loft with which to plough his 
lands or water his crops, the facility for re-stocking his 
holding must come as a very decided boon. 
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262 . As a dairy animal tho she-buil'alo is more esteemed 
than tho cow ; it yields a lai'ger and richer supply of milk, 
and is generally better cared for. . In parts of the Punjab the 
purchase of a buffalo is the first indication of prosperity. 
The two most striking features in Indian dairying are, the 
small yield of milk given by the cows, knd the richness of the 
milk of the buffalo. 

In Bengal tho ordinary countiy cow will not ^ve more 
than 2 lbs. of milk a day. In ^dras it may yield fro^ 
2 to 4 lbs. a day. As a rule, the cows will only milk for six 
months, and often have only one calf in t^e course of two 
years. • • ‘ • 

The milk of the buffalo, on the other hand, is very much 
richer than average cow’s milk dn England, for, whereas the 
latter may be said to contain 3 to 4 per cent, of butteivfat, 
and 12 to 13 per cent, of total solids, baffalo*iB milk hss' no 
less than 7| per cent, of butter-fat and IB per cent, of totals 
sohds. o . ■ 

^The yield of milk will, of course, depend upon the breed.of 
the cattle, the food given them, and ^e care bestowed upon- 
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them. The Gujarat, Sind, and Nell ore cows are specially 
noted for their milking properties, qualities in which the 
Mysore breed, for instance, are deficient. The cattle of these 
special breeds are, however, very different to the ordinary 
coufitry cattle. 

Throughout Chota Ncagpur the village cows are very poor, 
owing to insufficiency of food and want of fodder-crops ; no 
oilcake or other additional food is given to them. From 
1 lb. to IJ lbs. of milk a day is ail th«^t they yield, and their 
value is from Rs. 7 to Rs. 10 each. Buffaloes, however, cost 
here Rs. 25 each, and will yield about 5 lbs. of milk per 
diam. Oilcake is fed to them in the dry season. At Seraj- 
gunge, in Eastern Bengal, 2 lbs. of milk is the average daily 
supply of a cow. In Dacca, cows are rather better cared for, 
apd oilcake is given to them as well as to buffaloes. They 
will yield, in consequence, about 4 lbs. of milk a day. 

In Gujarat (Bombay) milking-cattle are much more valued. 

Thus, a cow will milk for seven months, giving 5 to 10 lbs. 
of milk a day, and will cost from Rs. 20 to Rs. .50. The 
buffalo is still more prized, and, being fed with oilcake, 
cotton seed, juar fodder, &c., will keep in milk for eight 
months, giving, for the first three months 20 lb.s., the next 
three 12 lbs., and the last two 0 lbs. of milk daily. Its value 
is from Rs. 30 to Rs. 100" 

Nellore cows are good milkers. Some that I saw at the 
Saidapet (Madras) Farm gaVe about 20 lbs. of milk a day. 

They were being fed on 5 lbs. per hca<l daily of earth-nut 
cake and bran, with cholum fodder. 

263. When such differences exist as are instanced above, it improvemout of 
is very clear that in many parts improvement in the milking- 
cattle is possible. As regards buffaloes,^ the people seem to 
appreciate their value, and there is little, I think, that need 
be done further. But there is a good deal that may be done 
towards improving cows, more particularly whore the sale of 
milk or the manufacture of the native butter, called is 
carried on. This will be found to be chiefly the case where 
pasture ancT grazing areas abound, and where the professional 
graziers resort with tile cattle of the villagers, generally 
taking payment themselves in a share of the milk. Beyond 
where such pasturage exists, little is done to maintain the 
cow specially as a milking animal ; but the buffalo takes its 
place, and the cow is looked on rather as the breeder of future 
plough cattle. T]|}us, while the distribution of stud bulls for 
breeding working-cattle is capable of wid^ extension, it will, 

I think, only be in special parts, and where pasturage exists 
in abundance, that improvement of the milking strains of the 
country cattle will be effected to any great extent. 

'This matter has, however, not been altogether neglected at 
Government Farms, for, at Hissar, Mysore cattle are crossed 
with sSind, Gujardt, Angole, and Nagore breeds, partly with 
the dbieet of improving their milking properties, the Mysor# 
breed being specially deficient in these. At the Bhadgaon 
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Dairy Farming in 
India. 


Mr. II. A. How- 
man's vitdt in 
1889. 


Native method 
of making ffhi. 


Mr. Howinan*e 
experience. 


Farm, Malvi cows are kept as nuree cows for the youiig 
Mysore stock ; and at Poona, investigations have for some 
time been carried on as to the milk-produeing qualities , of 
Gujar&t and Aden cows, and on the influence of. different 
foods upon the yield of milk. ^ ' 

264 . Of late, efforts have been made to extend, t^e 
practice of Dairy Farming in India. Mr. Ozanne, who, at 
the time of my visit, was Director of the Department 6f 
Land Eecords and Agriculture in the Bombay Presidency, 
was foremost in the endeavours to foster this industiy. A 
considerable impetus was given to the movement by the 
visit to India, in 1889, of Mr. H. A. Howman, a well-kno'tFn 
dairy-farmer, from Warwickshire, England, and who came out 
on behalf of the Dairy Supply Company, Limited, of London, 
for the purpose of introducing the mechanical “ Crean.- 
separatoi's,” for wdnch that company were agents. These 
separators were of Swedish make, the invention of Dr. de 
Laval, and were of a size which could be worked by hand- 
power. Mr. Howmau also took over with him a number of 
other appliances for making butter. The native way of 
making butter is, to boil the milk as soon as drawn from the 
cow, then to cool it, and, after adding a little sour milk, to let 
it stand from 12 to 20 hours in a brass vessel narrowed towards 
the top. After standing, the milk is churned by the rapid 
twisting round in it of a stick yv'hich is kept spinning round 
by the hand, first warm and then cold water being added now 
and again, but c][uite empirically. The butter comes ** in 
about a quarter of an hour, and is strained off on to a cloth, 
the sour butter-milk, called tdk or chan, being much relished 
by the people. The butter is collected, put into another brass 
vessel, and melted over a fire. This operation requires careful 
watching, and good yhi makers are adopts at it. In the 
heating, the water is evaporated, and a portion of the*mass, 
which is probably the enclosed curd, deposits at the bOlHiom 
of the vessel, the remainder being poured into jars and stored. 
This is the ffhi, or native butter, so largely used in cooking, 
&c., and it has the property, which ordinary buiter has not, 
of keeping good for a long time. 

Mr. Howman, when he first came to India, was met with 
what proved to be a difficulty, — the exceptional richness^of 
buffalo milk. But this was soon overcome, and wherever the 
mechanical separators were shown at work^ the opinion was 
universal that capital butter was produced, and that the 
system which Mr^. Howman demonstratedfil that of .making 
butter without it being at any stage' tpoebed /by the hand) 
was' an immense improvement* on, and a more , cleanly 
method than, the native one. Thp butter which Mr> Howinm 
made would also keep quite w«dl fpu'a.week. further* 
showed that he could not only; makn gfA.^; from theri^^ 
produced, but that from the. separiuted^milk^ sweetmeats 
and curds, in which the Native. deUghtsi^eOuld be,made.peFi- 
fectly well. The separation also gave, in the form of . freshly- 
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separated milk, a perfectly sweet and wholesome article of 
dnork. In England the main difficulty with the cream- 
separator has been the utilisation of the skim-milk, and this 
is likely to prove the same in India. If the Natives show a 
readiness to take it, either for drinking or for manufacture 
into sweetmeats, this obstacle may be overcome, but not 
otherwise. It was, however, when Mr. Howinan put himself 
into competition with the skilled ghi makers that he failed in 
showing that he could produce more ghi than the native 
manipmator. He could always get more butter, but in 
making it into ghi the Native excelled. I cannot, however, 
regard the trials as by any means satisfactory or complete. 

In one butter-making trial which I witnessed, the native 
operator showed himself very* clever in making up his butter 
\j;ith a great deal of water, so that it might weigh heavy, 
whereas Mr. Howman’s butter contained no superfluous 
amount. Ttien, when Mr. Howman’s butter was made into 
ghi this was done by the ghi makers, and it is very certain 
that in some cases, at least, it was spoilt by them. But the 
chief consideration is the following. In the absence of any 
chemical investigation into the nature and composition of gh%, 
it is impossible to say what ghi exactly is, and whether, as 
made by the Native, it is purely butter-fat, or whether it does 
not contain some amount of curd. The latter, indeed, is pro- 
bably the case. The butter, as made by Mr. Hownian, was 
merely butter-fat, without curd; this may account for the 
fact that Mr. Howman obtained more buUer but less ghi. 

What is really wanted is the investigation of such points as Need of an 
these by an agricultural chemist resident in India itself. 

Mr. Howman’s visit undoubtedly showed that great im- 
provement was possible in dairy matters in India, but whether 
the benefit will extend beyond the European community is 
questionable. 

S60. Mr. Ozanne was not slow to follow up the stimulus stej^takm ^ 
given to the plans he had had for some time in contemplation. HowmSa's^*^' 

Mr. Kevqnter, a Swiss, who had assisted Mr. Howman, was ^***“»* 
retained in India by the Bombay Government, and the Agri- 
cultural Draartment started a Working Dairy in the city of 
Bombay. • This was fitted with cream-separators, chums, 
refrigerators, &c., and so successful was the sale of butter, 
that, after a time, the concern was taken over by a private 
capitalist and worked by him. Then another capitalist 
started a second jsimilar business, and, at the time I left, 
both were succeeding well. At Poona, alSo, butter is simi- 
larly made by the Agricultural Department, and is sold in the 
town. Mi*. Ke venter was lent for a time to the North-West 
Government, and at Cawnpore and elsewhere he showed the 
process of butter-^making. He was also engaged in demon- 
strating that cheese might be manufactured in India.^ The 
berries of Pnneria, it»may be mentioned, can be used in India 
for the purpose of curdling milk ; they are obtained from Sin<i. 

Y 24266, O 
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At the Saidapot Faim (Madras) a cream-separator is used. 
There is a ready sale for cream, and more is sold as such than 
as made into butter. The students of the college (Natives) 
do not care for butter, so I was informed. 

266, This leads me to the consideration whether butter- 

improved making by improved methods is likely to make much advance 
in India. I must say I hardly think that it will, so far as the 

India ? native population is concerned. Butter will not replace ghi, 

for the reason that it will not keep anything like the time 
that ghi does. The Native, again, makes ghi with the simple 
utensils he has at hand ; he could not make butter in this 
way. But, wherever there is a considerable European popula- 
tion, then, I think, English dairying may be pursued with 
much benefit and comfort to the community. I could not 
help wondering how, in such towns as Calcutta, Bombay, 
Madras, Poona, Allahabad, and others, the Englfsh resfdents 
put up with the so-called “ butter ** with which' they are 
supplied. 

Umatisfootory 267. But of greater importance than butter-making is the 
question of the milk supply; of the conditions under which 

India. it is generally carried on the less said the better. The 

surroundings in almost all cases are most insanitary; the 
manure heaps are too often close beside the wells and drain 
into them ; the vessels are washed in this water, and the 
cattle drink it or other equally bad water. Seeing, as we 
know .only too well in England, how readily disease is 
propagated through the incdium of milk, the wonder is that, 
in India, epidemics have not been more closely traced to 
impure water, or to insanitary surroundings affecting the 
milk supply. The supply of milk to military cantonments 
is one affecting vitally the health of our troops in India, and 
that this should go on, as at present, without any control, is 
highly prejudicial to their welfare. There is little or no check 
upon either the state of the places where the milk is produced, 
nor upon the adulteration (often wdth impure water) which 
constantly goes on. Bombay and Poona are exceptions to 
this statement, as careful supervision is exercised there. 

Wherever troops arc stationed, the supply of mdlk should 
be carried out by regular contract, and the sheds where the 
cattle are kept and the milk is produced should be under 
constant inspection and control by sanitary officers. • 

Daily Farmi. 268. Schemes for the establishment of regular Dairy Farms 

in connection with the supply of milk to troops have been 
suggested by Colonel Marriott, of Allahabad, and others, and 
I regard the proposals very favourably. Where troops are 
regularly quartered such Farms might with advantage be 
established, and should have a herd of good milking cows, 
with two or three stud bulls. In addition to ^he milk sup- 
j^lied, the cows would produce calves, which, if females,^ would 
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be the future milking animals, and if males, would do for 
entering into Qovernment service as transport and artillery 
bullocks. 

The attention of the Commissariat Department should be 
strongly directed to this important matter of a pure milk 
su^ly to troops. 

in addition to military qimtonments, Jails are institutions 
which would benefit from a regular and supervised system of 
milk supply. 

At Madura, what was formerly the Experimental Farm of Madam p»nn. 
the Agricultural Society is now kept up as a Dairy Farm. 

Tbpre are about 15 cows here, most of them good country 
cows, and a few Aden cattle. They are reckoned to give 
about 12 lbs. of milk each dailjr, when in full milk, and are 
fed with earth-nut cake and gingelly cake. Milk is sold to 
tfie town, but not cream, butter, or ghi. This part of the 
Farm* pays ifery well, and would seem to show that a good 
milk supply would be appreciated in native towns as well as 
where Europeans are in considerable numbers. Mr. Ozanne 
has in prospect the establishment of a large Dairy Farm for 
supplying l^ona with milk, butter, &c. 

269 . Horses do not in India come under the term ‘‘ agri- Homci. 
cultural live stock;” but, inasmuch as the Horse-breeding 
Operations of the Government of India are included under 
the work of the Agricultural Department, a passing reference 
should be made. 

The object of the Horse-breeding Operations is, primarily, to 
supply Remounts for the Cavalry. Formerly there were army cSvernnSIit of 
studs at Hapur and elsewhere, but these are now given up, 
and the Cavalry have been supplied with horses imported 
from Australia and New Zealand. The* onrlcavour of the 
Horse-breeding Department has been to improve the horses 
of the county by mating the country-bred mares with pure- 
bred sires. The selected sires are either Norfolk Trotters or 
thoroughbreds, imported from England, besides a few Arabs. 

At the different Fairs and Shows, country mares are chosen 
by the officers of the Department, and are branded as being 
eligible t<^ be served by a stallion belonging to the Depart- 
ment. Their produce are intended to supply the remounts. 

The stallions are quartered in different parts of the country. 

I went over the Hapur Farm, near Meerut, and saw the 
stallions of the Horse-breeding Department, and also the 
breeding mares, add the young stock belonging . to the Army 
Remount Department. It is found necessary to buy the 

J produce of Government sires at as early an age as one year, 
or, if left till older, the horses are found to be mostly injured 
permanently. Also at Bhadgaon, Lahore, Ofijrat (Punjab), 
Hoshia^ur, and Salem, I saw stallions of the Horse-breeding 
Department that werp quartered there. In addition to the 
horses, there were, both at Hapur and at the other depdts, 
donkey stallions kept for mule-breeding purposes. In tHk 

O 2 
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Punjab and North-West Provinces these were very popular, 
but in Bombay the idea has not taken at all. 

In the Rawal Pindi district (Punjab) alone, there are 25 
horse stallions, and 47 donkey stallions, belonging to Govern- 
ment. 

In the Central Provinces, Government stallions arejocated, 
but are not much used, trotting bullocks being generally 
used for transit purposes. 

It would be travelling beyond my sphere were I to pass any 
detailed criticism on the way in which the Horse-breeding 
Operations are conducted. I can, at most, mention my general 
impressions of what I saw, without wishing to attach myich 
importance to them. But, after seeing Norfolk Trotters in 
England, I cannot say that I Was favourably struck with the 
representatives of the breed that had been sent out to India ; 
they appeared to be too heavy, too large-bodied for their legs, 
to have a lack of style and a coarseness of l^g whiefh did 
not bring back to my mind the specimens I hifd seen in 
England. It is, I believe, questionable whether the Norfolk 
Trotter is the right kind of horse to cross with the country 
mares in order to produce a cavalry Remount ; the appearance 
of the' young stock would indicate their suitableness for 
dragging guns rather than for making riding horses. 

In the case of the thoroughbreds, the acquiring of a good 
animal seems to have been sacrificed to the obtaining of a 
high-sounding pedigree. Of a number of horses that I saw at 
Hapur, the majority wt,re rather weedy-looking,” and several 
were lame. But the money difficulty comes in here, and when, 
as is the case, the purchase price is restricted to 250 guineas, 
or 300 guineas at the outside, one can hardly expect to get 
a really good sire. 

The Arab stallioqs were, as a rule, very good, occasionally 
a little light ; the best I saw was one named “ Ajeel,” then 
standing at Hoshiarpur. 

Some of the donkey stallions were also good. The general 
fault with them was, that they showed a shrinking of the 
hoof. o 

270 . Of other farm live stock I need say but little. 

Attempts have been made by Colonel Coussmaker and 
others to improve the breeds of sheep, and to obtain a better 
wool, but nothing of a lasting or general nature has been 
accomplished. 

At the Saidapet Farm a fresh cross-^breed, called the 

Saidapet breed,” %as been established. At the Hissar Farm 
Jeypore sheep have been crossed with the progeny of Leicester 
tups and Bikanir ewes. It is stated that, the sheep now give 
wool, rather than the hair which they produced before. 

The country sheep (Bikanir) have also been crossed-with 
Australian Sputhdowns, but the lat^r only lived six. indnt;hs. 
Their nroduce, however, seemed, to shofr an iniprovement in 
y$ool, the price realised for it oft. the farm being its. 25 Iper 
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maundi whereas the general price for country wool ia only 

The question of improving sheep and goats is partly one of 
providing for them a more abundant supply of rood, and not 
leaving them to pick up merely what they may chance to 
find. But it is probable, also, that much can be done by 
careful selection of the stock already in the country, rather 
than by importation of breeds from other lands. 


Cattle Disease. 

*271, Comparatively little is known in India on the subject 
of cattle disease, and yet i4 is one of great agricultural 
importance, for, when an epidemic breaks out, the cattle 
{lerish in thousands, and do not seem to have a power of 
realising itr equal to that possessed by English cattle. The 
Natives believe that cattle epidemics are visitations of the 
goddess '' Mata,” and that they can only get rid of the 
epidemic by propitiating the goddess. The variety of names 
by which diseases are known to the Natives in different parts 
makes it hard to ascertain how far they really recognise the 
particular ones and the respective symptoms. To a certain 
extent it appears that the people are aware of the advantages 
of isolation, and make some use of it. The herding together 
of a lot qI miserable half-starved cattle on the ''village waste” 
is, as I have previously remarked, oneof the most potent means 
of spreading disease. 

In the Central Provinces, enquiries were lately made as to 
the means of checking the spread of disease, and the replies 
received indicated that the people would welcome Govern- 
ment interference to prevent the cattle of villages where 
disease existed, from mixing with those of other villages. 
But the proposed isolation of individual cattle in a village 
hospital pound was not so readily approved, and it was felt 
that the owners would want to go and feed their cattle, and 
thus woul^ themselves be the means of spreading infection. 
Yet another difficulty is that of preventing the spread of 
disease through the sale of hides. When cattle die the 
Chamar% or leather-dressers come at once and skin the 
animals, taking the hide for. sale. The hide is their perquisite. 
It would seem that the only way of remedying the evil 
arising from this source is to give compensation for the 
hides destroyed.^ 

Mr. Nicholson, in describing the state ^f Anantapur, says 
that lakhs of rupees are annually lost by cattle disease. He 
points out that fencing ia not done here, and that segregation 
would prevent much loss. 

272. Within Irecent years efforts have been made to gain a 
knbindo^fe of the disea^s of eattle, and of their treatment.' 

A.% laSora (ruiyah) li yet.e^nary College was establbhedin 
ld82, ahd hoW has 90 students. A dispensary and hospital 
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are attached to it. At Poona (Bombay) College there ’ is a 
veterinary course, and men who have passed through it are 
qualified to take charge of the local dispensaries which have 
now been started at Ahmedabad, Nadiad, and other towns in 
nispciiMiries. the Bombay Presidency. These dispensaries are used to some 
extent by the different municipalities for the treatment of 
their workin^^ cattle, and their widter usefulness is beginning 
to be appreciated. In the Punjab also, there are similar 
dispensaries, and in the Central Provinces veterinary hos- 
pital assistants are sent oiit to different districts to treat the 
cattle in them. 

The most im^rtant step which has of late been taken is the 
pooni? appointment of Dr. Lingard, iMuan of established scientific 

reputation, as Imperial Bacteriologist to the Government of 
India. Dr. Lingard, after considerable European experience 
under men of such note as Drs. Koch and Klein, was brought 
9Ut to India in 18S)0, and located at Poona, a special labora- 
tory being established for him there by the Government of 
India, for the express purpose of enabling him to pursue 
original research and investigate the causes and cure of cattle 
diseases in India. This appointment is one of great import- 
ance, and is almost the first in which a man trained in 
scientific investigation has been brought to India and enabled 
to follow original rescjarch. Associated with Dr. Lingard is 
a selected veterinary surgeon, who undertakes Ijjie survey 
of cattle diseases in India, and in this capacity brings to 
Dr. Lingard's notice any outbreaks or new diseases Which 
manifest themselves in the country. 

There is a probability that a bacteriological laboratory will 
also be started at Lahore, in connection with the Veterinary 
College there, and Ije used for the investigation of equine and 
bovine diseases. 

RetrogTAde 273 . In Madras, the step taken has, on the contrary, 

aotion in Madras, ^ retrograde character, as the Government have 

abolished the cattle disease branch of their Agricultural 
Department, and have given up, for the time, all attempts to 
cope with epidemics. The outcome of a Government Enquiry 
was to report that the vetennary staff was iusuifiycient 
and inefficient, and that the cultivators offered opposition to' 
the action of the veterinary officers. 

These do not appear to me valid reasons for giving up the 
attempt to learn niore about the epidemics which annually 
clear off so many oi the cattle of the country. The first duty 
should be to provide a proper training for the men who 
to go about the country, such as is, for instance, being pro- 
vided at Poona and Lahore. When a class of jiroperly- 
trained men is obtained, and efficient supervision is provided, 
then it will be the duty of Government to draw unwise provisions 
for isolating cattle when affected, and for the'' treatment of 
disease, and then to insist firmly upon these being carried out. 
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Such, work should manifesitly be part of the duties of an 
Agricultural Department, and not (as it has been made in 
Madras) that of the Education Department. 

. I believe that the subject of catue diseases in India opens a 
grdlit field for investigation, and that wide<spreading benefits 
may accrue to the agricultural community thereby. 

• 

CONCLUSIONS. 

274t Differences in agricultural conditions and practice 
which result from the varying qualities of the cattle of one 
dbtrict as compared with another, arise in part from external 
and physical causes, such as •climate, grazing facilities, &c. ; 
fl,nd in part directly from want of knowledge in breeding and 
selection oL cattle. 

The impossibility of altering physical surroundings in any 
material degree, prevents more than a partial modification of 
the agricultural differences. 

To some extent, howevei’, it is possible to modify the 
differences, and improvement in agriculture will be effected by 
providing for the better supply of stud bulls, and for their 
distribution throughout the country. 

The people themselves will do little in this direction, and 
the initial work will have to be undertaken by Government. 
The people, however, may, as they have done in the past 
in the Punjab, slowly come to appreciate the advantage of 
obtaining good cattle. ^ 

In effecting any improvement in cattle the examples of 
native practice will not suffice, but the experience of Western 
practice must be applied also. 

The people may, however, be induced to follow the practices 
already adopted in some parts of India, and may grow hedges 
for penning cattle and fodder-crops for feeding them. 

The retention of Cattle-breeding Farms is very desirable, 
but improvements in the system by which they are managed 
should^ be made^ The chief alterations desirable are, the 
better selection of Superintendents, and %he continuance, in 
their position^ of men who have shown themselves specially 
qualified for the work. 

Qovernment Experimental Farms and Court of Wards’ 
Estates should have good stud bulls standing at them, these 
bulls being* available* for the use of the neighbourhood. 
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In Dairying there is but limited scope for improvement. 
Where a considerable European population exists, or where 
troops are quartered, the introduction of better methods of 
butter-making is likely to succeed, and it is very desirable 
that it should do so. With the native population not much 
progress will be made. The question of milk supply to 
troops, as well as to the European population, to jails, and 
other institutions, is a most important one, and demands 
urgent attention. The establishment of Dairy Farms is the 
best way to provide for the want of a pure milk supply. 
Where dependence has to be put on native milk dealers, the 
various establishments should be under control. Up to the 
present there has been no scientific study of dairying masters 
in India, and an Agricultural Chemist should be appointed to 
carry this out. 

Encouragement should be given to the study of cattle 
disease, and to the employment of methods to prevent the 
isolating spread of epidemics. The enforcement of regulations 
for affected animals will have to be firmly carried out, even if 
opposition be at first shown by the people. 


RECOMMENDATIONS. 

276. I recommend*: — 

The continuance and extension of Cattle-breeding Farms, 
an<l the distribution from them to villages, through 
Government agency, of stud bulls suitable for 
improving the agricultural cattle of the country. 

The making Experimental Farms and Court of Wards’ 
Estates centres for the location of stud bulls. 

The establishment of Dairy Farms for the supply o| Milk 
to Troops and Government Institutions. 

The appointment of an Agricultural Chemist to invest!^ 
gate matters connected with Dairy Farming. 

The prosecution of Enquiry into Cattle Diseased, and 
into the means of preventing cattle epidemics. 
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IMPLEMENTS. 


IMPLSVKNTS. 


276 * Perhaps in no direction have efforts at improving 
Indian agriculture been pushed more than in that of introducing impiemeiito 
new or so-called " improved implements. Even at the present 
time it is not unusual, among people who speak of the raiyat's 
farming as being ‘‘ primitive,** to say, What can you expect 
'^when he uses a plough which merely scratches the soil ? ” 

After seeing for myself what is used, and what have been 
suggested for use, I am obliged to conclude that there is not 
much scope for improved implements under existing con- 
ditions. Not that the ones the raiyat uses at present are 
perfect, 9t that others have not advantages, but it is equally 
true that the existing implements have also advantages, and 
the suggested ones disadvantages, both of which liave often 
been overlooked in the past. That there is some room for 
improvement is shown by the success which has attended the is iiistiincvd by 
introduction of the Beheea sugar-mill. Still, when this has 
been mentioned, I confess that one cannot go much further ; 
and if the history of the Beheea mill is looked into, it will be 
found that it succeeded only after a close study had been made 
of native ways and requirements, and after the machine had 
been adapted to these. I have no hesitation in saying that if i^ative require- 
this method be not followed it will be quite useless to spend “Siei”'"" 
time and money in trying to effect improvements. Even if a 
thing be good in itself, patience, perseverance, and energy are 
required to make the Native comprehend its advantages, but 
when once he is thoroughly convinced of its utility he will 
not be slow to follow it up. It took several years of waiting 
before the Beheea sugar-mill began to make its way, but when 
once it was introduced into a district the demand for it often 
exceeded |[he supply ; this has led in the past to many imita- 
tions and new adaptations of it, some bad, some good. 

227 « J?loughs have often been made the subject of at- riongbs. 
tempted improvement, and yet the native wooden plough 
holds its own, and will continue to do so, I expect, whereas 
not one of the new kinds of iron ploughs have had more than 
a local fame. Almost every Government Experimental Farm 
has its pet ** pR>ugh ; the “ Kaisar,” theg “ Duplex '* (Colonel 
Pitcher's), and the “Watts” plough, at Cawnpore; the “Sai- n*entF»rmi,*c. 
dapet** plough and the “Ij^assey** plough, at Madras; the 
** Stormont ** plough, at KhAndesh ; the “ Seebpore ” plough, 
at Calcutta. Then there are the “ S. S.’* (Seeley’s) and the 

Hindoostan*’ (Avery’s) ploughs, both in use among the Behar 
indigo planners. A^certaiut number of the ploughs are sold 
annually in the partWlar districts named ; but, except among 
the larger landowners and the planters, they do not, it musf be 
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1. Their cost. 
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admitted/ find their way. The reasons are several, the first 
being that of voat The raiyat*s practice is to buy an iron 
share in the bazar, for 4 annas; this he takes, along with some 
babul wood, to the village carpenter, who then makes the 
plough. In Eastern Bengal a wooden plough costs 8 annas 
only, but Rs. 2 to Rs. 4 may be considered the general range 
of prices throughout India. The cheapest improved plough 
will, however, cost Rs. 5 to Rs. 6. The piices are as follows : 
the ** Duplex," Rs. 5 ; the “ Kaisar," Rs. 6 ; the Seebpore," 
Rs. 6 ; the “ Watts," Rs. 7 ; the “ Saidapet," Rs. 8 ; and the 
“ Hindoostan," Rs. 12, As. 8. Every attempt has been 
made to lessen the cost, but without avail. Until it can be 
brought down to the raiyafa standard, he will be loth even 
to give a fair trial to a plougli the advantage of which has 
not as yet been made clear to him. In Qujardt (Bombay) a 
complete set of farming implements can be purchased for 
Rs. 20, and one may see, as I did, the oxen returning from 
the fields, drawing along, in one load, some four or five imple- 
ments, including plough, bullock-hoe, leveller, and seed-drill. 

A second objection which the raiyat makes is the weight 
of an iron plough ; it is, he says, heavy to work ; his cattle 
arc not strong enough, and he cannot carry it himself, as he 
does his wooden plough, on his shoulder from field to field. 
These contentions ai’c often true, but not always. The native 
plough, generally speaking, weighs about 25 lbs. ; some are 
even lighter ; the Konkan plough, for example, weighs only 
20 lbs. An improved" plough will weigh from 30 lbs. to 
80 lbs. But, frequently, the native plough is considerably 
heavier than this. The Khundesh plough, one in common 
use by the raiyat of that district, weighs no less than 150 lbs.; 
it costs Rs. 5, is worked by one pair of oxen, and goes 
down 7 inches into • the black soil, turning up heavy clods, 
which afterwards weather down. The Nagal plough of Gu- 
jardt (Bombay), on the contrary, weighs 60 lbs. (with yoke), 
and is drawn by from six to eight pairs of oxen. Why there 
should be this difference, the smaller number of cattle being 
used for the heavier plough, is hard to explain; still, it is the 
practice, so Mr. Ozanno assures me.- The heavy Deccan 
plough is worked with as many as 12 pairs of o^en« At 
Shiyali (Madras) Mr. C. Sabanayagam Mudliar uses an *^im- 
proved" plough, but his cattle are much superior to those 
of the surrounding country, and, being better fed, they are 
able to work the plough, vrhereas the ordinary country cattle 
could not. The va\ue of the latter is Rs. 10 vt pair, and those 
of Mr. Sabanayagam Mudliar, Rs. 50 a pair. The contention 
as to the greater weight of “ improved " ploughs is, thns^ not 
always correct, but . yet, taking the ploughs in more general 
use throughout India, and omitting those on heavy black and 
sticky soils, it may be said that the raiyat can, as a rfile, 
carry them on his shoulder from field to field or his home. 
This is a decided consideration, for it may happen that a 
cultivator has land in two different places some little way 



Objections to Iron Ploughs. 219 

apart; besides this, ploughs and other implements are never 
left out on the fields at night, for fear of their being stolen. 

A third and more potent objection 5s the dijjiculty of re- 
pairing iron ploughs. When, occasionally, I have found iron 
plbughs used in a district, it ha.s been where a proprietor owns 
a small foundry, and is able to execute the repairs there. 
This was the case at Bellwy . Mr. A. Sabapathi Mudliar sells a 
number of Swedish ploughs here. Those used on the black soil 
go 1 foot deep, ami require .six to eight pairs of oxen; they 
cost Rs. 50 each, but a smaller size, used on red soil, costs 
Rs, 25 only. One thou.saiid ploughs, in all, have been sold; the 
repairs, however, are all done at Mr. Sabapathi*s factory. Mr. 
Sabanayagam Mudliar, at Sliiyali, also has his own workshop, 
where repairs can be executed. Messrs. Thomson and Mylne, 
.who make the Beheea sugar-mill, have found this same diffi- 
culty of repair, and have met it by establishing local depots, 
taking Imck the worn-out mills from the cultivators, and re- 
placing them by new ones, in preference to trusting to local 
attempts at repair. The manufacture of wooden ploughs, 
again, is a regular employment of the village carpenter; ho 
forms part of the village community, and does not charge for 
his labour, but is kept up at the general expense of the villagers. 
At harvest-time he gets a proportion of the grain, and, in 
return, repairs and makes new ploughs all the year round. 
His occupation would be in great measure gone were iron 
ploughs substituted for the wooden ones. 

There is yet another objection. The raiyat, if he be given 
a furrow-turning plough, will not use it as it ought to bo used, 
viz., allowing it to run flat on the sole ; but ho will stick the 
point into the ground, just as he does with the native imple- 
ment, and the work will be both faulty and difficult to 
manage. It was at Nadiad that 1 saw a#Native working with 
the “ Saidapet ” plough ; the front wheel was quite up in the 
air, and never ran on the ground at all. I saw the same done 
^ Seebpore, with a plough introduced by Mr. Sen; but, when 
the man was shown how to use it properly, the work was very 
good. • 

Until the foregoing objections, notably the first and third 
(coi^t a^d difficulty of repair), are met, I do not think that 
iron ploughs will bo used to any considerable extent. 

} 

27a Even if properly used, a plough that goes deep may 
do harm where a native one would not, viz., by turning up 
inferior soil, and by bringing lumps of lynestone (katikar) to 
the surface. 

Agaih> it is quite possible that, were deeper ploughing to be 
in vogue, the moisture, which, in the case of some soils, it is so 
necessary to retain, might be lost. The turning over of a 
furrow is not always an advantage in India; if the soil be at 
idl stiff, the sun will rapidly bake the slice turned over; it 
will remain more like a brick than like soil, and will dot 
readily pulverise again. This would not occur with the native 
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plough, the action of which is more like that of a pointed 
stick running through the ground, just below the surface, say 
2i to 3 inches deep, simply stirring and loosening it; For 
hard and sun-baked ground, such as is often met with, no 
action could be better adapted, and, in a trial at Meerut, 
I saw an English plough completely fail on such land. 

I have Mr. W. B. Hudson’s (TirhOot) authority for saying 
that for breaking up land in wet weather the native plough is 
better than a furrow-turning one, for the latter throws over 
a slice which will not break down readily. 

In black soil, too, a plough that goes deep is bad, if no rain 
falls after ploughing. 

The fine tilth produced by the frequent ploughing with a 
native plough pi’oduces a surface which will absorb water 
better, if rain follows, than would that left by a furrow- 
turning plough. 

Against deeper ploughing it may also be said that there is 
so little manure to go on the land, that more would be lost if 
the soil were turned up to a greater depth. 

Even when <leep ploughing is employed, as by Mr, Saba- 
pathi Mudliar at Bellary, this is only done once in four years 
with the Swedish plough. The native plough is used for the 
rest of the time. 

Further, land is frequently infested with weeds, such as 
hunda^Saceharam ciliare), which, if buried, will readily spring 
up, and whereas the native plough, with its digging action, 
tears the weed out and brings it to the surface, a furrow- 
• turning plough would cover it over, and give to it the very 
bed it required for propagating itself. So, too, would it be 
with a field covei'ed with dub grass {Uynodon Dactylon), every 
joint of which will grow again. For rice cultivation, nothing 
but a digging and stirring plough, like the native one, would 
do any good, working, as it does, among mud with several 
inches of water over it. For breaking up new land the native 
plough has also advantages, and somewhat resembles the 
tearing action of the “ steam-digger.” 

Trials of native ^ 279 . At the Meerut (North-West Provinces) Agricultural 

Show I was a witness of work done by native ploughs brQUght 
into competition with English and ^'improved” ones. The 
field had oat-stubble on it, and but few weeds. The English 
ploughs, drawn by horses, were altogether handicapped by the 
smSillness of the plots, and by the difliculty of turnings so that 
they had no chance| of even showing quick *Work. But the 
long slice turned over (the ground being wet below the surface) 
soon began to dry in one mass, and looked very like forming 
into a hard brick under the influence of the hot sun, whereas 
the native plough just scraped the soil up, leaving it very 
fairly pulverised, and the stubble exposed on its surface; The 
best work, in the judges* opinion, and in my also, was 
done by a “ Watts ’’ .plough, for the soil' was quite inverted, 
and yet it crumbled as- it fell, covering over the stubble com*- 
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pletely, and leaving the appearance of the field far more even 
than in the case of the other ploughs. The covering in of the 
stubble; as I shall explain presently, may be an advantage 
or a disadvantage, according to the nature of the weeds and 
grass turned in with it. But, after all, the judging of the 
merits of ploughs by mere inspection of the ground ploughed, 
partakes greatly of the nature of speculation. Before the 
question of “ improve<l ” *as against native ploughs can be 
settled for India there must be actual demonstration of the 
superiority of the crops grown by one method as against those 
by the other. 

I am well aware that deep ploughing has been advocated by 
Mr. Benson and others of great ex2>crienee in India, and also 
that some experiments carried out on a small scale at the 
Cawnpore Farm seem to point to the advantage of deep as 
against shallow ploughing ; but, although I am ready to allow, 
as h shall •state later, that there are occasionally instances 
where deeper ploughing may be useful, I am obliged to 
conclude that it has not yet been proved that it would be of 
general advantage, and 1 could not therefore recommend it. 

Nop has it been shown that a mould-board is required on 
ploughs in India. As to the C*aw'nj)ore exj^eriments, 1 do not 
regard them as conclusive, and they are on much too minute 
a scale. If the raiyat can be shown, not a small plot, but a 
whole field divided into two parts, one jiloughed with the 
native plough, the other with an ‘improved** plough which he 
can purchase and also work with his own cattle, he may be 
led to believe in the superiority of the deeper ploughing 
when he sees a better crop produced on that half than on the 
other. 

280 . It has been said that if the native cultivator had 
“improved” ploughs he could dispense with the many !)>' Niitive to 1i{b 
ploughings which he gives to the land, and that he would "®*‘*** 
thus save himself the cost of going over his field again and 
again, crossing and recrossing. These ploughings are always 3 
or 4 in number for ordinary crops, and 8, 12, and even as 
many as 80, for sugar-cane and other special crops. But the 
answer is, that the end is achieved in time, a finer and better 
tilth is .obtained, and the moisture is not lost. Besides, 
the raiyat has his bullocks, and it costs no more whether he 
works them or not, and his labour is not, .as a rule, hired 
labour for which he has to pay, but is his own or his family’s. 

Ploughing, too, is generally done on a mutual accommodation 
system, neighbotrs working together on fmo another’s fields, 
and in turn lending bullocks for the ploughing. 

It has been pointed out by. Mr. Benson and others how im- 
portant it is to get sowing done early, and that a crop is often 
lost by the land not being sown in time. But ploughing is an 
operation which goes on more or less the whole year round, and 
it is mainly M^here a broad stretch is put in with one and the same 
crop that there is tKe urgency spoken of, and this urgency is 
rather in the sowing than in the actual ploughing or breaktng 



222 


Implements. 

up of the land. I cannot see that the greater area which an 
improved ” plough would prepare in a given time would com- 
pensate for the disadvantages which the raiyat would meet in 
the extra cost, difficulty of repair, and the need of stronger 
cattle, whilst, as regards the soil itself, I think it would in 
most cases he left in a better condition by the native plough. 

Had the raiyat to pay for the labour, I could understand 
that this item would counterbalance the cost of an "improved” 
plough, but this, as 1 have stated, is seldom the case. 

Where cultivators are, as a class, inferior, it is quite possible 
that they may delay sowing too long, but this is hardly the 
fault of the native plough, and it would not occur among the 
better cultivators, as, for example, those of the North-West 
Provinces. 

0 m 9 $ where 281 . There are cases, however, where "improved” or 

piOTgiSrSay »)« Elnglish ploughs may be profitably used. This will be, I 
ueedprofltabi}. think, oiily where there are large areas to be cultivated, 
time being thus a matter of importance, and the economy of 
quick labour an<l improvements having room to show itself, so 
that the question of first cost becomes relatively of no conse- 
quence. This, in my opinion, accounts for the adoption of the 
, " Hindoostan ” plough by the indigo planters of Bchar over 

their wide fields, but the raiyat, though 1 hear that he likes 
the plough, cannot afford to go to the expense of adopting it 
on his small plot or holding. 

Both Mr. Sabapathi Mudliar, at Bcllary, and Mr. Sabanayagam 
Mudliar, at Shiyali, are large landed proprietors, and I could 
understand the advantage to them of the " improved ” ploughs. 
The latter gentleman had 287 tillage cattle, and he reckoned 
that he could do 13 acres wdth the " improved ” plough in the 
time that the native wooden plough was doing 4 of, at 
most 5 acres. So this meant to him an economy of cattle. 

The steam- lu Bchai' 1 have seen even the steam-plough do good service, 

***®"***' and Mr. W, B. Hudson told me that he considered it a good 

plan to plough wdth it about half an inch deeper each time, so 
as to bring a fresh layer of soil into use. Again,, at Captain 
Chapman’s estate at Bfiti, Oudh, I saw a steam-plough at 
work. The "cultivator” was employed for the purpose of 
breaking up land and bringing it under cultivation. The land 
had previously formed the bottom of a lake, and such a mat- 
ting of weeds and roots I have seldom seen. The steam-plough 
had as hard a task set as vras possible to imagine, hut it did 
its work splendidly ; side by side was other land which had 
before been in the satme state, but now, inainl;^ as the result of 
steam-ploughing, was bearing magnificent crops. Had not the 
well-known zeal and energy of Captain Chapman brought the 
resources of improved machinery to bear on this land, it would 
be unreclaimed still, for I am sure that no implement other 
than the steam-plough could have possibly done the work. 

Iron ploughs There are yet other cases in which I think an iron 
plough might do good. When land is clean and free from 
we^ds such as kunda {Sacchamm cUiare), the turning over 
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of a furrow would bury the stubble, so as to allow it to rot 
and serve as manure to the land. Tn the trial of ploughs 
which I saw at Meerut the native ploughs left the stubble 
(oat-stubble) exposed on the surface of the soil, but with the 
^‘Watts'’ plough the stubble was entirely covered in, and the 
field was left very even and clean. If there be nothing but 
stubble and harmless we^ds, the turning in of these would 
enrich the soil by the added manure provided in the decom- 
posing stubble and grass, instead of wasting it as the native 
plough would. If, however, the weeds were of such a nature 
as to spring up again after being buried, the harm done by 
inverting the soil and covering them in would be much greater 
than the benefit received manurially. 

In preparing land for sugar-cane, a Native will plough 
8, 12, or even 20 times, in order to get deep enough, and 
to sender jbhe soil fine enough. Here I am sure that deep 
ploughing at the first would effect a great saving of labour. 
The possible loss of moisture has not to be considered, for 
sugar-cane is almost universally wateretl artificially. As a 
matter of fact, in the sugar-cultivation around Poona it is 
the practice to plough 7 inches deep with an 8-bullock 
plough. 

Lastly, it sometimes happens that, when heavy rains come 
on suddenly, the surface soil may g(^b supersaturated and watcr- 
loggcd, the lower layer remaining firm and dry, whereas, had 
the soil been deeper ploughed it would Iiave retained the 
water better, and have allowed it to sink in to a greater 
depth, instead of soaking merely the surface soil, and then 
running off. « 

282 . If for ploughs of now designs there be but little room, 
still less is there for more expensive implements, such as 
seed-drills, mowers, reapers, threshing machines, &c. The 
native seed-drill will strike everyone who sees it at work as 
being wonderfully efficient, and leaving little to bo desired. 
At the Saidapet Farm was an English seed-drill which had 
been purchased at a cost of Rs. 77, but that the raiyat, having 
already an, efficient implement, would ever go to this expense 
is most, improbable. 1 can, however, understand that when 
on^ watches the slow process of reaping a crop, a number 
of men (and often women too) squatting down, cutting 
handfuls at a time, laying them in bundles, and then leisurely 
taking these home, he will naturally think that a mowing or 
reaping machine would pay better in the^end. But it is far 
otherwise, for there is no fear of rain falling and thus injuring 
the crop, and the raiyat gets all his work done in time, and 
very much more cheaply than if he used machinery. Experi- 
ence shows that, even in England, when labour falls below a 
certain level, it does not pay to use machinery, and reaping 
hy hand may still under some conditions be more economical 
than by. machinery.* So is it with threshing machines ; the 
cultivator has Ms bullocks ; th^ may as well work and tread 
outithe grain; he has no fear of bad weather comings and no 
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urgent call on his time, nor hired labour to pay ; besides, he 
gets the broken -straw and chaff (bhuaa) soft, so that his 
bullocks will oat it readily. At the Oawnpore Farm there 
is a threshing machine the price of which is Rs. 188, but it is 
almost needless to say that none of this kind have as yet b^en 
sold. 

283 . Threshing machines and winnowers, however, demand 
somewhat more attention, by reason of the importance 
attaching to the cleaning of grain, more especially that , of 
wheat. It is only on large estates, the “ concerns ” of indigo 
planters, and by Kuropeans generally, that threshing machines 
will have any actual use on the farm itself, and then it will 
be because in such cases there is a great deal to thresh, labour 
has to be hired, and saving of time is thus an object in view. 
Against them it is urged that they break and chip the wheat a 
good deal ; that they do not separate gram from wheat; ‘and 
that the bhxisa is not rendered short or soft, as it is by the 
process of treading out with bullocks. 

Inasmuch as the planter grows his oats, barley, or other 
grain, not for export, but for use on his estate, the objection 
as to the appearance of the sample does not matter to him, and 
he finds, too, that his cattle, after a short time and on getting 
used to it, will perfectly well eat the straw thrashed by the 
machine. However, to meet the objection (one, I think, based 
on custom and idea only), in some modern threshing machines 
an arrangement for softening the straw has been added. 
Winnowing machines have met with more favour from the 
cultivator than have threshing machines, and he is ready, I 
think, to admit their usefulness. If a small and not over- 
expensive machine could be supplied to the raiyat, as an 
inducement towards cleaning his grain better, he might 
adopt it. But whei^e exporting of wheat is practised, the 
grower is met by the trade difficulty that he cannot get a 
better price for clean wheat than for tincloaned, and as long 
as this is the case there will be only the inducement of 
saving of time to act in favour of threshing machines and 
winnowers. To the raiyat this is of no consequence,, and 
some experiments conducted by Mr. Fihucane tend to show 
that treading-out of corn by bullocks is more economical 
than steam-threshing. It may be said generally, as regards 
machines, that, where speed is not required, cattle-power 
will always beat steam-power in India. 

284 . Anyone whcj^ has w^atched the eleven devices of the 
native cultivators in the implements w:hieh they use for har*^ 
rowing, levelling, drilling, raising ^water, &c., will see that if 
anything is to replace the existing implements it must besimple, 
cheap, and effective. He will indeed be a clever man who 
introduces something really practical. • I was especially struck 
with the effectiveness of a small hand-pick, incoiqmonuse for 
digging holes to put seedlings into. Another useful implement 
is the kcfdali or noe; 1 have heard indigo planters say. that, if 
they could afford it, they would prefer to have their fields 
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broken up with this hoe rather than with any kind of plou<:^h. 

The Native raises the kodnli al)ove his head and brings it 
down with force into the soil. It penetrates about 4 inches, 
and brings up the soil in largo blocks which are left to 
ivc^ather down. Dub grass (Gynjdon Dactylon) can be exter- 
minated in this way. 

A short-handled ho^, ct^lled, in some parts, a uuimMi, is in 
general use also, and is a most handy tool. I was very pleased, 
again, with a kin<l of wooden sledge which I saw at Ig&tpuri, 
and which is used for carrying rice seedlings from one place to 
another for transplanting. As many as would make head- 
Igads for 10 men are piled upon the sledge, and it is safely 
dragged by bullocks over fields and roads, however rough, 
and sometimes to considerabllj distances. 

In speaking of attempts made at improving native implc- improvemi-i 
ments, I am reminded of a story which I heard about a man who SUiw iiSm. 
triefl to introduce spade digging into India. Hearing that 
the NatiiFe did not wear shoes, he had a broad piece of iron 
fixed on to the spade, so that the foot might be put on it 
more easily ; but he quite forgot that the Native never uses 
his legs dr feet for driving anything into the ground with 
force, but does so entirely Avith his arms. It is useless to 
try to make the Native do anything of this kind except in 
his own way. Take, for example, the case of men mending 
a road and shovelling stones on to it ; they do not work as 
English labourers would, but one man hohls the handle of 
the shovel while another pulls at a rope fixed on the lower 
part of the handle just above the iron. In this way the 
stones are scraped up on to the shovel and deposited where 
wanted. It is the same with ploughs; a Native, if given a 
double handled plough, would naturally conclude that it was 
meant to be guided by two men, one at each handle. 

285. Ingenious though native implements be, and hard 
though they be to improve upon, there are, nevertheless, ttou effected, 
instances to show that, here and there it can be done. These 

1 proceed to consider. 

286. At the Cawnpere Experimental Farm several kinds of impicmenti Mid 
implements are manufactured and sold yearly. In 1888—89, FUim * “p®** 
84 plou^s (“ Watts ” and ‘‘ Kaisar 22 pumps, 24 corn- 
grinders (costing Rs. 25 each), and 8 chaff-cutters, were sold 

at the Cawnpore Farm! Sometimes implements are given 
out on trial, but most are sold outright. 

The pump sok> here is generally known as the " Cawnpore The Cawiip( 
pump.” li is a’ kind of chain pump, and is admirably suited 
for raisini^ water the depth of which below the surface does 
not exceed 20 feet. The pump has had considerable success in 
the neighbourhood, though it hardly comes within the raiyat’s 
memia; the prices are, for S feet to 10 feet- depth, Rs. 40; 
for 15 feet depth, Bs. 45 j and for 20 feet depth, Rs. 50. 

Tliis pump is* an adi4^^i<>" brought by Sir Edward 

Buck from Australia. After a long series _ of careful trials 
and modifications, made under the supervision of Mr. W. J, 

Y 24266. f 
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Wilson, of the Irrigation Department, North-West Pro- 

^ vinces and Oudh, it was found that for depths between 

15 feet and 20 feet the pump could beat all the native devices 
for raising water, but tnat at depths shallower than 16 feet 
or so, and again at depths exceeding 20 feet, the native 
appliances were superior. 

• 

Sumr-millfi. 287 . The success that has attended the introduction of 
iron sugar-mills has been touched on in passing {see para- 
graph 276). In many parts they have quite replaced the old 
clumsy native wooden mills. The native mills are either the 
holhu, a mortar and pestle arrangement, in which the cap,e 
is bruised and pressed, or else wooden roller-mills, of which 
there are two kinds, the gundi ttr cherki, consisting of two, or 
sometimes three, upright wooden rollers, and the belna, used 
in the Punjab, and made of two horizontal wooden rollers. 
The wooden mills cost Rs. 20 to Rs. 30, and Iasi about 10 
years. They are hard to work, and do the presSing very 
ineffectually, the canes having to be passed through the rollers 
several times, always three or four, and sometimes as many 
as eight times. The only points in favour of the wooden 
roller-mills are, that they can be made locally, and that the 
canes have not to be chopped up or cut into short lengths, as 
is the case with the koUm and with the iron mills ; thus, the 
fibre, after pressing, is available for rope-making, and 
especially for ropes for wells. For the latter purpose the 
sugar-cane fibre is much prized, as it will stand the constant 
immersion in water necessitated by the employment of the 
Persian wheel, the method of raising water most common 
throughout the Punjab. Still, it has been rightly pointed out 
that there are quantities of mnnj grass {Saccharum ciliare), 
which would serve tjio same purpose quite as well. 


Cfrciimstancofl 
nifoctlDK tTip 
ont-turn of migar. 


Mi of 

enquiry* 


288 . Anyone possessing a knowledge of the chemistry 
of fermentation is well aware how great may be the gain or 
how great the loss resulting from attention to or neglect of 
the numerous, and often seemingly minute, points which 
affect the condition of fermentable substances, such as the 
juice of the sugar-cane. Cleanliness, rapidity of expressing, 
speedy transference to evaporating-pans, rapid • boiling, 
extent of surface exposed, removal of non - crystalUsable 
matters, proper desiccation, and final careful storage, are 
considerations which favourably influence, in a most marked 
way, the out-turn from one and the same quantity of original 
material worked tipon. There are a number of other 
determining factors, such as, the variety of cane grown, the 
method of cultivation, the manuring given, the influences 
of soil, weather, and watering, the time of cutting the 
canes, and the rapidity with which the canes are taken to 
be pressed. On all these matters knowledge in India is but 
limited, and a wide field is still open for* enquiry. On one or 
two points there is some general Knowledge, as, for instance, 
that the quicker the juice be expressed, and the more cleanly 
the process be, the larger will be the actual yield of sugar. 
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In these respefcts the Beheea sugar-mill ami its imitators 
show great improvement over the native methods. The iron 
mill has also the advantage of being portable, and it can be 
worlced bjr the labour which the raiyat can command. The 
Beheea mill was introduced in 1878-4, and, as first manu- 
factured, was a two-roller one, costing from Rs. 80 to Rs. 100, 
but within the last seven years a three-roller mill has been 
introduced, and is a greatly improved, though necessarily 
more expensive, machine. It crushes the? cane before it is 

K ressed, and thus presents it flat to the pressing rollers. I 
ave spoken of the difficulty attending the repair of the 
irm mill, and how the proprietors, Messrs. Thomson and 
Mylne, have met this by estaj;)lishing depots throughout the 
country, where worn-out mills can be replaced by new ones. 

The careful and prolonged study of what the Native really 
requires has^ in this instance, resulted in the production of a 
machine the advantages of which have been clearly grasped 
by him ; hence the progress made. 

289 . I give the following instances of the extension of the 
use of the iron sugar-mill : — 

The Punjab Administnitioii Report (1889) speaks of the Beheea sugar- 
mill and its modifications as being ^^the only implement successfully in- 
** trodueed into the Punjab in late years.’* ]ji Rohtak it is “ driving the old 
kolhi (native mill) out of use ; ” in Kapurthala the substitution of it for 
wooden mills is actively encouraged. At first the cultivators would not take 
it ; but when, in 1886, as the result of competition, the price came down, 
first 30 mills were purchased, and later on 200 more. There is abundance of 
munj grass (Saccharutn ciliare) at Kapurthala to sciwe for well ropes. In 
Hoshiarpur the iron mill is comuig into use ; the native mill (heJmi) is 
worked by three pairs of bullocks, and the canc has to be passed through the 
rollers several times. 

From Bengal there are many reports of the extopsion of the use of the 
iron mill, c. </., in Lohardaga, Palaiiiau, and Ruiigporc. In Pahimau the 
native kolhu been driven out of use, and in Riingporc, on one Estate 
(Bsdashan) alone there arc 300 iron mills in use. 

At Hospet, in Madras, 1 found that 76 Beheea mills had been sent there 
between January and August 1884 alone. Mr. Goud, of Hospet, has since 
pushed the sale of iron muls largely, and they are highly appreciated ; there 
are now 600 Beheea mills in the district, and the wooden mills are all gone. 
The iron mills are hired oiTt for one rupee per day. Mr. Goud told me 
that there a large field for iron mills in Hyderalmd, as the people have 
not yet given up their wooden mills. 

From Bombay it is reported that in one village alone, viz , Yelur, in Val^a 
talnk^ Satara, there are 120 iron mills in use. The mill is pushing its way 
in the Deccan, but in Gujarat, with few exceptions, the wooden mill still 
holds Bway. 

It is in the North-West Provinces that most advaif^o has been made, and 
icon mills are almoet general. The Beheea firm have depots at Sabaranpur 
and elsewhere. 

390 . It is not for me, without special investigation and 
trial, to go into the respective merits of rival iron sugar-mills, 
but I would 81 ^ that these are legitimate points for Provincial 
Agricultural departments to enquire into. Experimental 
Farms are places where such trials should bo exhaustiveljr 
carried but. 
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291 . Passing from tho sugar-mill, I would next mention an 
implement the extended use of which would be attended with 
much benefit ; I mean the shallow iron evaporating-pan for 
boiling the expressed cane-juice in. The more rapid evapora- 
tion effected by the broad shallow pan, as against that with 
the narrow and deeper pan generally used, would give much 
less oppf)rtunity for secondary fermentations setting up, and 
for impurities finding their way into the juice. Both oi these 
eirc 11 instances will cause a loss in the amount of crystallisable 
sugar yielded. In Palamau (Bengal) the shallow pan is in 
use, but not in Lohardaga, nor yet in Dacca ; in the latter 
earthen pans are employed. In Gujarat (Bombay) the use of 
the shallow pan is universal, Vmt it is not known in Bassein, 
where deep narrow copper pans arc' in vogue. 

292 . Still more recently a centrifugal '' driei,r ” or .sugar 
“turbine” has been introduced into India; it effects the 
rapid separation of the molasses from the crystals of sugar. 
Though worked by hand, and very efficient, it is of necessity 
expensive, and cannot as yet be expected to be applieabm 
except where sugar is made on a tolerably large scale, or by a 
combination of raiyttts. A sugar “turbine” of 3()-inch size 
will deal with 50 maunds of crude sugar in 10 hours. 

293 . Ploughs, winnowing machines, and iron sugar-mills 
are about the only implements, which the Natives have in any 
way appreciated, and, among these, the success of the last- 
name<i has been much the most marked. 

Of other iiupleinents, I must say that it is not likely that 
they wdll enter to any extent into the raiyaVs agricultural 
system. Chaff-cutters may, pcidiaps, be here and there appre- 
ciated, and a few hatve been sold at (^awnpore ; so, too, may it be 
with corn-grinding machines. Others, such as bone-mills, 
water-pumps driven by wind, cream-separators and other 
dairy implements, mowing, reaping; and threshing machines, 
elevators, cotton-presses, &c., will only be employed on large 
Estates, on Grass Earm.s, or in connection with towns. 

I can, however, indicate one implement of which there is 
need ; this is a portable oil-pressing mill. At present the 
mortar and pestle arrangement adopted in the native.,woodon 
oil-mill, though effective, is cumbrous. Its cost is Rs. 50. 
In consequence, all the oil-seed has to be brought to a place 
w'heiv there happens to be a mill. What is wanted is an oil- 
mill of adomestictsize, which a woman cafi work inside the 
enclosure of her own house. A way seems open for someone 
to replace the present oil-mill with some such machine as that 
Avitli which Messrs, Thomson and Mylne supplanted the 
\vooden sugar-mill. 

294 . But improvement in impleme/its, or . rather in the 
cultivation by their means, need not alwajrs proceed /rom 
Sutside existing Indian practice. Sometimes it may ha round 
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that in a particular district an iinpleincut is unknown* or is 
inferior to one in use elsewhere, and improvement may ho 
effected by the transference of practice. At a little <listance 
from Ferozepore, on the way to Ludhiana, Mr. E. H. Francis 
showed m6 some light sandy land on which, wlicn a shower of 
rain falls sooii after sowing, a crust is very apt to form, so 
that the young shoots cannot force their way tlirough it. 
This is especially the case' with barley, and rather less with 
wheat ; when it forms, the people habitually re-sow the crop, 
for they have no implement corresponding to a liarrow. 1 
have instanced how careful the Behar indigo planter is to 
break up this crust the instant it forms, using a bullock-rake 
or harrow having spikes some 8 inches long, and penetrating 
about 2 inches into the soil. An implement of this kind, if 
introduced at Ferozepore, would entirely dispense with the 
necessity of re-sowing. The improvement here would consist 
in a transference of native methods, not an importation of 
foreign ol^^s. A similar instance is that of a seed-drill for 
“ dry ” (unirrigated) cultivation. In the northern or Telegu 
portion of Madras such a drill is used, but not in the southern 
or Tamil portion, where the grain is sown broadcast on dry ” 
land. 

295 . Experimental Farms have in some cases been, and ought 
to be still more, the places where different implements should 
be put to thorough tests. Subsequently they might be the 
centres for distribution of such implements as had been found 
to be really beneficial, and which the raiyat would bo able to 
avail himself of. But mucli more care must be exercised, I 
think, than has been given in the past, before a machine goes 
out with the Farm’s impi^iniatur on it. If it be found to be 
useless, or if it be beyond the raiyat' s reach, it will not 
redound to the Farm’s credit, nor to that»of the Agricultural 
Department of the Province. I have seen at Experimental 
Stations implements which there was not the remotest chance 
of the raiyat ever using, and, unless these are really re(iuij*cd 
for the economical management of the Farm, their presencti 
for demonifbration purposes is a useless expense. 

296 . In conclusion, \ would remark on the desirability of 
employirfg in agricultural enquiries men of scientific attain- 
ments, such as engineers, chemists, botanists, geologists, i^c., 
whichever the circumstances of the case defiiand. If this be 
not done, such experimental trials will lose the greater part of 
the value that n^ght attach to them, and there will be no 
guarantee as to their being properly, thAt is, scientifically, 
conducted. On the other hand, real value may be derived 
from such experiments when* carried out on a right system, 
and with scientific help. It is most desirable, therefore, that 
Agricultural Departments should employ in their enquiries 
the aid of skilled experts. 
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CONCLUSIONS. 

297 . In considering the differences of agricultural practice 
which arise from the possession, in one district, of implements 
unknown in another district, we have passed entirely beyond 
the second main division of diffei*enees laid down in Chapter II. 
No longer do external surroundings enter, hnt it is altogether 
with the third division that we have to do, viz., the differ- 
ences which arise directly from want of knowledge. 

On this account the people can do little or nothing to effect 
improvement, while, from the ‘peculiar conditions of Indian 
agriculture, the Government cannot do much either. 

In brief, I do not think that there is any great scope for 
improvement in the rait/at's farming implements. 

Further, where any improvement is possible, it will come 
mainly from without and not froju within, i, e., by the appli- 
cation of Western science to native ways and requirements. 
Very occasionally only will it be possible to extend the use 
of a native implement already in use in one part but unknown 
in another. 

The introduction of the iron Sugar-mill has, however, 
clearly shown that marked benefit may arise from the 
employment of machinery of Westeim origin, provided this 
be carefully adapted to the needs of the Native. Unless this 
provision be taken failure will certainly result. 

Similar benefit may result from the use of shallow 
evaporating-pans for sugar-boiling, and there is an opening 
for a portable oil-pressing mill. 

Although in some instances deep ploughing is advantageous, 
this is not generally the case in lndia,wand [ do not think that 
iron ploughs will take tlie place of the native wooden ones 
until the difficulties as to initial cost and repair can be inet. 

For winnowing machines, chaff-cutters, and corn-grinders 
a limited future may be open, but other implements, such as 
mowers, reapers, 'threshing machines, elevators, bone- mills, 
cream-separators, &c., a use will only, be found on large 
Estates, Grass Farms, or in towns. 

The work of Government in connection with the intro- 
duction of new implements is to submit them to exhaustive 
trial at Experimental Farms, and to work them side by side 
with the native methods. 
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If the advantage of a new implement is clearly demon- 
strated, then the Provincial Agricultural Department should 
make its Farm the centre from which to distribute the imple- 
ment, and its Shows the means of exhibiting the machine at 
work. 

In cpnducting any exhaustive trials the Provincial Agri- 
cultural Departments should make use of exports in the 
particular branches of science connected with the enquiry. 


RECOMMENDATIONS. 

298 . I recommend : — 

The exhaustive trial of new*' Implements at Govern- 
ment Experimental Farms. 

The association, in trials of Implements, of men 
specially skilled in the respective sciences con- 
cerned in the enquiry. 

The distribution of approval Implements from 
Government Farms, and the utilisation of Agri- 
cultural Shows for demonstrating the working of 
such Implements, 
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CHAPTER XIIT. 

CROPS AND CULTIVATION. 

299 . A DEScniPTiON either of .^the crops of India or of 
their cultivation is not called for in my Report, and I shall 
therefore only deal with these matters in so far as any 
suggestion for their improvement can be made. 

300.1 have remarked, in earlier chapters, upon the general 
excellence of the cultivation ; the crops grown are numerous 
and varied, much more, indeed; than in England. That the 
cultivation should often be magnificent is not to be wondered 
at, when it is remembered that many of the crops have been 
known to the raiyatH for several centuries ; rice is kpromhient 
instance in point. Yet, that improvement is not 'impossible 
may be seen in the spread, within recent times, of indigo and 
jute cultivation, the introduction of tea-planting, the raising 
of the potato and other vegetables, the growing of maize, &c. 

301 . The increasing demands of other countries for wheat, 
oil-seeds, cotton, &c., have exercised an important influence upon 
the systems of Indian agricultvire, and, whereas the raiyat 
formerly looked to his field yielding him a crop which would 
provide grain for himself and his family, as well as straw for 
his cattle, the element of export has now entered into his 
calcurations, and has marked changes in'the kinds and extent 
of the crops grown. 

Thus, in the Punjab, in the year 1888-89 alone, an increase 
of 11 per cent, was ^recorded in the area devoted to wheat- 
growing, no less than 54 per cent, of the rahi or winter- 
cropped portion, or 31 per cent, of the whole cropped area of 
the year, being now taken up by this cereal. 

Ill the Hosliiarpur district, sugar-cane is no longer 
considered the best-paying crop, but its place has 4>een taken 
by wheat, sugar-cane coming next ii> importance, and 'then 
cotton. 

302 . In the preceding chapters much has been said in 
regard to improvements which can bo effected in crops or 
in cultivation, through internal and external means. It has, 
for instance, been t shown that the breaking down of caste 
prejudice would induce better cultivation ; that the extension 
of systems of irrigation and of embanking land, together with 
improved working of the taccavi* rules, would enable larger 
crops to be grown; and that the better conservation and 
increased supply of manure, the provision of “Fuel find 
“ Fodder Reserves,” the growing of fodder-crops, the better 




• See footnote page 81. 
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breeding of cattle, the adoption of certain inipleiiicnts, and 
other means, would directly improve agriculture. I will not 
refei again to these methods in the present chapter, but will 
confine myself to a consideration of possible improvements 
net already treated of, and which are of a kind more nearly 
connected with the individual crops themselves, Suclx 
improvements are those which may result from the practices 
of fallowing, rotation, selection and change of seed, or from 
the introduction of new crops or new varieties of crops, the 
extended cultivation of particular crops, and so forth. 

303. When discussing, in Chapter V., the question as Kaii«wini? 

{o* whether the soil of India is becoming exhausted or not, 

I referred to the practices •of Fallowing and Rotation 
paragraph 49). The more special treatment, however, of these 
subjects comes in here. Fallowing is quite well known to the 
Indian cultivator, an<l its value is understood, but the practice 
of it is greatly reduced by the pressure of population on the 
land, and by the increasing demands made upon the soil. The 
instances cited in paragraph 50 bear testimony to this, although 
the evidence also shows that the raiyat will fallow his land 
if he can afford it. In some of the cases quoted, a prolonged 
fallowing and renovation of the land was effected by allowing 
it to revert to its original state of forest and jungle, and then, 
after a time, clearing it for crop-growing. As population 
presses and cultivation spreads, fallowing will, of necessity, 
be employed even less than at present, and, therefore, it is 
of no use to advocate it as a remedy. The raiyat will do 
it, as I have said, if he can afford to, and he will do it if he is 
obliged. 

304. It IS quite a mistake to suppose that Rotation is not “Mixpii «rop 9 .'’ 
understood or appreciated in India. The contrary is the case. 
Frequently more than one crop at a time may be seen occupy- 
ing the same ground, but one is very apt to forget that tnis 

is really an instance of rotation being followed. It is not an 
infrequent pi;actice, when drilling a cereal crop, such a^njuar 
{Sorgnum vulgare) or some other millet, to put in at intervals 
a few drills of some leguminous crop, such as arhar (Gajanns 
indicu€). The grain crop grows the more i-apidly and keeps 
the other back; it is duly reaped when ripe, and the land 
which it occupied is then ploughed. The pulse crop, thus 
free to extend itself, grows on apace, spreading partly over 
the intervening area, and becoming the crop of the field, 
until, in due time, it too is reaped. fThe next year the 
same “ mixed crops ” may be sown again, and thus to the 
casual observer it might appear that continuous cropping was 
being practised. This, however, is not so, for there is a per- 
fect rotation of cereal and legume. This is, perhaps, the 
simplest form of rotation, but there are many more compli- 
cated than»that of.'* mixed-cropping.'* The latter, however, Adnuitagesof 
has the advantage of providing against the fluctuations of croJJSSg.* 
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season, for, should one crop from any I'eason fail, the other 
will probably stand and cover the ground. This is a 
matter of no small moment, seeing that a raiyafs entire 
holding is only a few acres in extent, and that it has to feed 
him, his family, and his cattle, and to pay the rent as well. 
In an experiment made at the Bhadgaon Farm it was found 
that a greater profit was obtained by. intersowing cotton with 
judr or arhar than by growing the Cotton alone. 

‘‘ Mixed crops are not confined to two in number on the 
ground at the same time, but several sorts may be sown 
together; for instance, wheat, barley, and gram {Cicer arieti- 
num), or these vrith rape (sirson) as well. Wheat and gram 
often occur together, so also wheat and linseed, the latter 
frequently fringing the wheat* field, and thus serving to 
keep cattle off, inasmuch as they will not touch the 
growing linseed. Cotton with judr, cotton with arhar, and 
wheat with, mustard, are other instances of milted crops.” 
There arc many systems in ordinary use which are' far more 
complicated than the above. For instance, not only may 
there be the rows of crops side by side, as noticed above, but 
the alternating vows may themselves be made up of mixtures 
of different crops, some of them quick-growing and reaped 
early, others of slower growth and requiring both sun and 
air, and thus being reaped after the former have been cleared 
off. Again, some are deep-rooted plants, others are surface 
feeders, some require the shelter of other plants, and some 
will thrive alone. The whole system appears to be one 
designed to cover the land, and thereby to prevent the bare- 
ness and consequent loss to the soil which would result from 
the sun beating <lown upon it, and from the loss of moisture 
which it would incur. It is known also that the process of 
nitrification in soils is much more active when a growing crop 
is on the ground than when the latter lies fallow. 

305. In most parts it will be found that, whilst rotation is 
practised, no regular order in the cj’ops forming a rotation is 
kept to, but that considerable latitude is exer^isejjl in their 
choice. Nevertheless, the crops will generally be found to 
follow certain rules of rotation, such as cereal after legume, and 
fruit-bearing crop after bulbs. The one crop with w^ich 
rotation is not practised is rice. Why this should be so may 
be better understood when the conditions under which rice is 
grown are considered. Eice fiourishes on silt-renewed lands 
that need little or^ no manure, and which ^ are plentifully 
supplied with w'ater,* The water itself, by its constant renewal, 
probably makes the soil- constituents more readily available. 
Under these circumstances the rice plant becomes semi-aquatic 
in character, and is more independent of manure, and of the 
manurial benefits eftected by rotation. Differences in the 
mode of cultivating rice may, however, be followed ; thus, in 
some parts of Bengal it is the rule to sow rice ‘‘broadcasted 
onq year, and transplanted the next. 
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306 . The following are instances of Rotations practised in 
different parts : — 

In the Punjab : — 

On “dry” {harani) land. On rich land. 


Fallow. 

Wheat and 

Chari (fodder judr). 

Fallow. 

FaUow. 

Wheat and {j^ram. 
Chari. 


Cotton. Wheat or barley, with .L^ratn 

Senji (a millet), and oil-aceds. 

“ngfar-canc. Jndr or hdjra, with pnUcH. 
Fallow. 

Fallow. 

Wheat or barley (as above). 
Jiuir or hdjra (as above). 


aizc. 

Wheat. 

Cotton. 


In the North-West Provinces: — 
indigo. 

Bdrley and peas. 

Fallow. • 

Wheat. 


Millet. 

Fallow (green crop ploughed in). 
Wheat or other winter cereal. 
Millet. 


In Bengal 


In Lohardaga, on uplands. 


Ist year, manta (a millet). 

2nd „ gora (rice). 

3rd „ urifl (pulse). 

4th „ gondii (millet), followed by an oil-seed or pulse. 


Tn Palainaii. 


1. Cotton. 

2. Giiigelly (oil-seed). 

3. Ko£} (millet). 


1. Maize or some millet. 

2. Wheat for two or three years. 

3. A leguminous crop for a year or 

two. 

In Dacca. 


1. Potatoes. 

2. Rice or jute. 

3. Chilies. 


(a) 


(t) 

1, Jute. 

2. Tobacco or a pulse crop. 


In the instance from Lohardaga there is a four years' rotation, giving five 
crops, of which three are cereals. Tii Palamaii the same cold-season {rahi) 
crop, whether cereal or pulse, is never grown on the same land for more than 
two or three years successively, but it is always followed by a rahi crop of 
a different character or growth. 

• 

In the Central Provinces:— 

•7/«dr, kodo (a millet), oxidtarhar (pulse) sown together. 

Wheat.. 

In jQombay: — 

In Gujarat. In Mahim. 


1. Cotton. 

2. .Wheat or yw/ir. 

3. Gram or some pulse. 

In Surat. 

1. San hemp ploughed in and fol- 

lowed by sugar-cane. 

2. Sugar-cane. 

-3. Rico with athar or some pulse. 
4* A pulse ori>p. * 


1. Betel vine, two years. 

2. Ginger. 

3. Sugar-cane. 

4. Plantains, two years. 

5. Rice or rdgi (loc. on rubed 

seed-bed. 


In the Konkan, on hill land. 


1. Ndgli. 

2. Warai (a millet). 

3. Niger seed (oil-seed), then ^Uow 


IllBtAllCOS of 

RotfttionB 

liittciised. 

1. Punjab. 


2. Nortb-WPiit 
Pn>vinoos. 


3. llonKiil. 


A. Central 
Pruvinet'8. 


Uoiiibay. 
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A general rule in “ garden-land ’* rotation in Gajar4t is : — 

Tap-roots follow fibrous, and that which bears fruit should follow 

bulbs/’ 

The rotation instanced at Mahim is a seven years’ course on “ garden- 
land,” but another, of five years’ duration only, is made by the omission of 
betel vines, and is also practised largely. 

In Madras : — 

In Coimbatore, though there are variations caused by early or late 
rainfall, a frequent practice on dry ” land is to sow cholum {tiorghtm 
rtilyare) or gingclly {Semtnuni ituHcum) in May, to reap in August, and to 
follow in October with cotton or gram. On garden land ” riigi (Eleimne 
Corovaun\ sown in May, is followed in October or November by tobacco, 
and this by chohtm in the next April. Sugar-cane is followed by cereals. 

Ill Tinnevelly, cotton succeeds kamhn (millet) and pulses ; it is sown 
with the cereals, and remains after that crop is reaped. 

307 . Sufficient proof has now been given that rotation of 
crops is both understood and practised. Whether the 
rotations .a^-o of the best kind, or whether they 'might be 
improved upon, is another matter, and one upon v^hich my 
limited knowledge of the crops and their habits does not 
allow me to give an opinion. I have frequently read state- 
ments as to inferior cultivation being the result of injudicious 
rotations, but 1 have seldom seen any suggestions as to what 
should be done instead. Much must depend on the climate, 
the nature of the soil, the facilities for water and manure, &c. 
In England, the use of artihcial manures enables great 
liberties to be taken with rotation, and may even cause it to 
be partly suspen<led in case of the market favouring the 
growing of a particular crop. In the same way it is more 
than likely that the %utiyat will, in general, be the best judge 
of what his land can do. 

308 . Though the may have little or nothing to learn 

about rotation, he is Very ignorant in regard to selection and 
cUange of seed. In this respect the Indian cultivator might 
well follow the European planter, as, for example, in the careful 
selection of indigo seed. Even in Gujarat (Bombay), where the 
indigenous cultivation is excellent, the benefit of sel,ection and 
change of seed is not appreciated \ throughout Bengal it is 
unknown, except in the case of indigo. The Hoshiarpur (Punjab) 
Settlement Report says, “ It is to bo regretted that the cultiva- 
“ tors should ordinarily exercise so little care in the selection of 

seed for their crops."’ The Rawal Pindi Settlement Report 
speaks of the absence of careful seed selection by the cultiva- 
tors. The same neglect is shown in the Central Provinces ; 
both here an<l elsewhere this is especially the case with cotton ; 
indeed, the complaint that the long-stapled varieties, such as 
Broach, arc deteriorating, is traceable to the want of selection 
of seed, or rather to a mixture of seed being given to the cul- 
tivator to sow. 

There are several proverbs, such as onei which Mr. Benson 
found current in Eurnool, pointing to the desirability of 
seleeting seed. ‘'As you give gifts to the deserving, so select 
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‘ seeds for your soil/* runs the proverb, but the practice is 
diiFerent to the precept, and seed is not habitually .selected. 

Now and again selection of seed is practised to a certain 
^tent. Thus, in the Rawal Pindi Settlement Report Mr. F. A. 
Robertson points out that the Arains or Malliars are the best 
cultivators, and that they select their maize seed. The 
crop is, in consequence, f%r superior to that grown by the other 
cultivators. He adds, “ What is wanted is careful selection of 
“ seeds by the cultivators, and the fostering care displayed 
“ by the Malliars in bringing their crop to maturity.” 

At Hoshiarpur I found that, when jtiar was grown as a 
<odder-crop, fresh seed was obtained every year from another 
dfstrict, viz., Ludhiana. ^ 

It is very certain that if more care were taken in the selec- 
tion of potatoes for seed, and in change of seed, the crop might 
be.greatly improved. 

309 . ^he root of the mischief lies in the system by which 
the cultivator is not his own seed merchant, but is entirely 
dependent on the haniyn, niahajan, or similar individual of 
the money-lending class. These men supply the raiifdt with 
seed, charging interest at an exorbitant nito., for they know 
that he must have seed or else he ^annot grow his crop. The 
accounts between merchant and cultivator, thus begun over 
seed transactions, arc sehloni allowed to lapse, and often 
assume enormous proportions, leading to mortgaging of laml 
and other evils. It is in this that the utter improvidence of 
the raiyat is shown, and that he frequently becomes a prey 
to the money-lender. Having saved no seeil foi* himself for 
resowing, and having no money to purchase elsewhere, he has 
recourse to the means so ready at hand, ami the land is 
practically charged with an extravagant burden, an<l one of 
the raiyafft own creation. It is strange, indeed, vrhat a hold 
the money-lenders have on the people ; in one district of the 
Central Provinces I found well-to-do cultivators, who could 
easily have purchased their seed in the open market or 
from other cultivators, but who, nevertheless, went to the 
mahajan for it, becaiuse they liked to be on good terms with 
him ; ijp they regularly borrowed from him, and paid him back 
at the end of every half-year. 

Mr. Fuller, in one of his Reports, says, “ Borrowing seed- 
“ grain is incompatible with improvement by .seed selection,** 
and this is strictly true. But the practice has become almost 
universal, andT the mahajan is a regul]ir institution, so that 
improvement cannot proceed to any great extent unless by an 
alteration in the raiyat himself. 

In the case of. cotton, the cultivator sells both fibre and 
seed, and the grain merchant, receiving many small lots of 
seed, often of different varieties, mixes them up togotheu*. 
Later on, the grower biiys back the mixed seed and sows it, 
and, thus, purity of seed and uniformity of quality are alto- 
gether lost. 
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Crops and Oidtivation. 

310 . As the raiyaty even under the best of circumstances 
can hardly free himself from resorting to the money-lending 
grain merchant, because he has nowhere else to go for his 
seed supply, it becomes one of the most useful acts which 
Government can do, to provide the cultivator with seed, or 
rather, with the facilities for obtaining it. 

The business of a seed merchant, asr understood in Europe, 
is unknown in India, and I do not think that there would be 
any scope for it, even if it were desirable to introduce it. 
But Government, by means of its Farms, might serve a most 
useful en<l in growing pure seed and in marking it available for 
distribution to cultivators. This has not been altogether 
neglected in the past, and the Cawnpore Farm of the North- 
West Provinces especially, and also the Farms of the Bombay 
Government, have done good work in showing the advantage 
of selection and change of seed, and in the establishment of 
Ustribiiting 'centres for good seed. But much more extended 
action is required before the cultivator can be rendered in- 
dependent of the grain merchant. The Farm at Cawnpore 
cannot now supply enough seed to satisfy the demands made 
upon it. There ought to be not only Experimental Farms, 
but Seed-growing Farms, where the raiyat could buy pure and 
good seed at a moderate cost, instead of, as he does at present, 
going to the hazur and getting what he thinks looks best. If 
the experiments at some of the Government Farms were 
curtailed, and more land were laid out in producing selected 
seed for distribution to the district around, I think more good 
might be done. This work does not imply the existence of a 
distinctly experimental farm, nor of a skilled staff, but there 
might well be, under Provincial Agricultural Departments, a 
Seed Farm in each district to provide for the requirements of 
that district. 

The Bombay Agricultural Department distributes seed in 
Sind to zemindars on the simple condition that the amount 
of seed given is subsequently returned to Government. 

At Nadiad the local Agricultural Association has established 
a seed store in the town, for the sale of selected seed at cost 
price. The plan is slowly making way with the cultivators. 

Court of Wards' Estates, again, would be very ^pit^ble 
places at which to grow selected seed, and they might act as 
distributing centres for the supply of seed to the neighbour- 
hood. 

Not only must the seed itself be available, but encourage- 
ment and facilities ir^ust be given to the puichase. of good 
seed! The system of taccavi* advances is applicable to the 
case of seed-purchase, equally as tg the digging of wells, and 
purchase of cattle. But in the ease of seed, advances are given 
only in time of scarcity, and not in ordinary times. There 
would be no need of such restriction if Government became 
the grain supplier. As long as the cultivator resorts to the 
money-lending grain merchant the working of ^accavi advances 


^ Su footnote, page. 81. 
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for purchase of seed will be unsatisfactory, but if Govornmont 
were to supply the seed from their Farms or from other 
distributing centres, the cultivator might be freed from ’ 

having to resort to the hnniya. In other words, Govern- 
ment might practically become the baniya themselves. 

311 . Improvement niaij be effected not only by selection 
and change of seed, but by the introduction of new varieties. 
Experimental Farms have, in this matter also, done very 
useful work in showing what nevr varieties are likely to have 
any permanent value, and in some cases considerable benefit 
l^prS accrued from their distribution. At the Cawnpore Farm i. wuent. 
otlK)r varieties of wheat than those in local use have been 
tried ; the Muzaffarnagar vartety, in particular, meeting with 
considerable success. Thus, in 1888-89, about 40,000 lbs. of 
Muzaffarnagar wheat were distributed, and over 7,000 lbs. of 
seed oats. *The Bombay Agricultural Department. also does a 
very conmderable work in trying new varieties of seed. The 
1888-89 Report states that a soft white variety of wdieatfrom 
the North-West, after acclimatisation, was distribute*! to 05 
zemindars in Sind. It proved very .successful, and 2,815 acres 
in the Nara Valley (being one-eighth of the total wheat area) had 
been sown with it. It is found to ripen quicker, to yield more 
grain and more straw, and to bo less liable to “ rust” than the 
hard local variety ; besi*les, the i>rice obtained for it is Rs. 2 
As. 14 per maund, as against Rs. 2 A.«. 8 per maund for the 
Sind wheat. The Report further says : — “ the expei iments show 
“ that the interchange *jf seed betwcicn various Provinces is most 
" successful.” In Reports of the Bengal Agricultural Depart- 
ment it is stated that Buxar wheat has bcjcn successfully 
introduced into Bliagalpur, and has pro<luced a wheat which 
fetches quite G annas a maund more than the local grain. 

Mr. Ozanne, the Director of the Bombay Agricultural 3. Cotton. 
Department, has made many experiments with a view to 
improving the quality of cotton produced in the Presidency. 

American varieties of cotton have been acclimatised at 
Dh&rwar, tod then transferred to Khundesh and other districts, 
and an endeavoiir is now being made to perpetuate the long- 
stapled yarieties of Berar cotton known as bani and jfiri It 
is found that the American varieties give a smaller yield’ until 
they have been acclimatised to a district, and hence the culti- 
vators do not care to risk the immediate loss incurred. This 
militates against the spread of the growth of better varieties 
of cotton in Indta. j 

It is very certain that, not in wheat and cotton alone, but ^ Makoand 
in maize and sugar-cane cultivation too, improvement may be 
effected by the introduction of varieties new either to a par- 
ticular district or to the country. 

It is necessary, however, to interpose a caution against No^iofcaatton 
trying changes oi this kind on any but an experimental scale 
at first. There should also be some primd facie indication, 
such as would be derived from a similarity in the climatic 
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conditions of the respective regions, that the transference is 
one likely to succeed. The unsuccessful attempts to introduce 
English wheats into India are instances of want of under- 
standing of the relative conditions of English and Indian 
agriculture, and Provincial Departments of Agriculture would 
do well to consider these before they accept the assurances of 
enterprising seed merchants in England. The season in India 
is too short for English wheat to mature, and, although grown 
in the cold season, the wheat does not (except in the hills) lie 
under snow, nor is it subject to severe frosts. Consequently 
20 to 30 days of heat will cause it to grow rapidly, and if the 
grain be not formed by February the crop will be prematurely 
ripened. What is wanted is not so much to try exotie or im- 
ported seed, which may be good one year and fail to produce 
good results the next, but to try indigenous varieties which 
have already been found by the experience of other districts 
to be well adapted. 

When, how'ever, a new variety has been found to be, beyond 
doubt, superior to a local one, Experimental Farms can do a 
most useful work in distributing the new seed; as also in 
selecting and perpetuating ])ure and good local varieties. 

312 . It is not alone in the introduction of new varieties, 
but also in that of new crops, that improvement is possible. 
Here, again. Experimental Farms have not been backward, 
and. though it may be aske<l how many of the new crops tried 
at these Farms have ever been fairly introduced, I maintain 
that such work of enquiry is a legitimate one, and that it* is 
the necessary fate of all experimental work that only one or 
two things out of a hundred tried may possibly succeed ; never- 
theless, the record and observation of what has been done will 
not be altogether thvown away. It will be known what has 
been tried, and so need not bo tried again ; also, what may 
pos.sibly succeed under other circumstances. 

Introduction of new crops may take place in two direc- 
tions. The crops may be either entirely new ones to the 
country, or merely new ones to the particular district. 

The history of the present crops of India is one telling largely 
of importation ; such imported crops are, — the ntunerous 
millets (the principal food grains), maize, tobacco, tea (though 
the shrub was subsequently found and cultivated in India), 
coffee, the? potato, and many other kinds of vegetables. There 
is, therefore, no reason why other crops should not be imported 
also. At Governmc|pt Shid Farms lucerne hafr been introduced 
with much success. 

Where a crop is not known to one district, but is to another, 
improvement may often be effected by the transferenceoe 
practice. There is little doubt that the cultivation of th 
potato might with advantage be introduced to fresh districts. 
At Salem (Madras) vegetables such as the onip^, the pump- 
kin, the egg-plant, .&c., are grown in profusion, but the potato 
is tiot raised ; the people say they do not know how to cultivate 
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it. Wheat might be grown in parts of Eastern Bengal where it 
is not now known. Oats might usefully find a wilier sphere 
than they occupy at present. 

313 . An impetus can, in some cases, be given to the extended 
cultivation' of remunerative crops, such as sugar-cane, potato, 
&;c. This will, however, result rather from the adoption of 
better modes of cultivation or of manufacture, than from other 
xneans. At Dongasara, m the Central Provinces, I found evi- 
dences, in the disused stone presses still lying about, that 
sugar-cane was formerly grown here, but now it is not cultivated. 
With the hel^ of the new ii*on sugar-mill the cultivation of 
^ugar-cano might once more be profitably followed. Potatoes 
g*K)W very well in Dacca, but the acreage uinler this crop is very 
small, and might readily b(/ increased. 1 believe that good 
may be <lone also in increasing tin* variety of crops grown, and 
in obviating thereby tlie placing of so much dependence on one 
crop alone! Tanjore, for example, depends practically upon rice, 
Bellary Upon cotton. If other crops were niorc^ extensively 
cultivated, the consequences attending the. failure of the staple 
crop would be minimised. 

314 . I ’wish to note liei*e the desirability of gaining more 
knowledge as to the diseases to wbieli crops are liable, and of 
the injurious insects which attack and dc.stroy them. It is 
satisfactory to note that the Government of India have, witli 
the co-opo ration of the Trustees of the Indian Museum, Calcutta, 
made a beginning in this <lirection, and that the services of 
Mr. E. C. Cotes, of the Entomological Department of the 
Museum, have been utilise<l, not only for teaching at tlio Forest 
School, Dohra, but also for investigating the history and 
prevention of insect attacks on plant life. 

The valuable services whicli, in England, Miss E. A. Grmerod 
has rendered to agriculture, may be tal^cn as illustrative of 
the good that imay be done similarly in India. 

315 . There is still niucli to learn in respect of the out-turn of 
different crops. A system of “ crop experiments,” or experi- 
mental cuttings, is conducted in the Bombay Presiflency an<l 
in a few cither parts, and has been foumi useful for Settlement 
purposes. The trials %»re conducted by District Officers, the 
crops o^er small accurately-measured areas being cut, and 
the produce weighed. The object is not only to get to know 
the yiefd of different crops, but also to find out the incidence 
of assessment on the value of the gross produce, and thereby 
to ascertain if the land-tax has been justly estimated. In a 
few cases furthffr special experiments ovel’ entire holdings arc 
made, for the purpose of ascertaining whether a fair return 
is given for the cost of cultivrfition, &c. Considerable difficulty 
is experienced in getting these trials carried out accurately, 
and the returns need to be subjected to careful examination 
and criticism before being acccpteil. 1 regard the work, how- 
ever, as a very desir|tble one to carry on, for, by the compila- 
tion of these returns, considerable agricultural knowledge may 
be gained as to the yield of crops in different parts of a l?vp- 
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vince, as well as of India generally, while, as stated, they 
will also be found useful for assessment purposes. 

316. Improvement, both in crops and in their cultivation, may 

be effected by a transference of method from one country or 
locality to another. The introduction of new crops -and of 
new varieties affords in itself instances of this improvement 
by transference of method. ff 

Many of the improvements which I have summarised in 
paragraph 302 come under this same head, and are connected 
more or less nearly with cultivation. I shall, therefore, only 
give now some improvements which are directly concerned 
with actual crop-growing. 

317. Rice, in its many variet’es, is not sown in the same 
way everywhere. Sometimes it is sowm broadcast, sometimes 
it is transplanted from seed-beds. It is known that the out- 
turn of transplanted rice is greater than that of broadcasted, 
and only tlie better varieties of rice are used in t!ic former 
case. Yet there are districts where transplanting is the rule, 
others where it is not, and the (|uestion naturally arises 
whether the bettor practice might not be successfully intro- 
duced into <listricts where it is not known. Mr. Fuller 
pointed out to me that rice is sown broadcast in the Raipur 
and Bilaspur districts of the Central Provinces, and is not 
transplanted even on the best lands. Kuormous waste of 
seed is thereby incurred. In the Sambalpur and Bhandara 
districts, on the contrary, rice is very extensively trans- 
planted. 

The rice cultivation of Tinnovelly is far superior to that of 
Tanjorc, and the out-turn is much better. The difference is 
the result of the inferior cultivation in Tanjore. Whereas in 
Tinnovelly it is the rule to manure the land by ploughing in 
green crops, wihl in\ligo, &:c., this is not done in Tanjore^ 
The practice of manuring rice land is now becoming much 
more frequent. At Ahmedabad I found that it was the rule to 
manure with cow-dung ; tank silt was also used. At Bel- 
gaum all rice fields arc manured with covr-dung^, and with 
ashes from the villages. 

Again, in the better districts it is th6 practice to plough up 
the land directly after the rice crop is cut. This is* done in 
Tinnevelly, Before being told of this, I had, wdien in ^anjore, 
been struck by the hard and baked surface of the nee fields 
after harvest, and I could not help thinking that an improve- 
ment might be effected if the land were ploughed up while 
the moisture was st^ll in it. If the land is' left to get hard 
and dry, evaporation is more rapid, and when rain comes it 
is not so readily absorbed as when the land is in a finely-tilled 
state. But if the field w^ere to be ploughed after harvest it would 
be easy to work, the stubble would be allowed to rot, and to 
mingle with the soil, subsequent ploughing would be rendered 
much easier, and a quickly-growing green or catch” crop 
mjght be meantime sown. This is not universally ]praeticable, 
I. am aware, but there are very many parts where it might be 
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done quite well. At Shiyali (^Tanjore) the cultivators allowed 
that, after the rice was cut in P\*bruary, a crop of grain might 
be sown and reaped green in April, but they sab I it w'as too much 
trouble to do it. Later on, I heard of parts wlieiv this was 
actually done. At Mahiiu, if there is enough moisture after the 
rice is off, a crop of gram, and sometimes even of castor 
(RicimvH communis), is sDwn. At Belgaum almost all the rice 
land gives a second crop, either of peas, lentils, or barley. The 
seed is thrown on in the rough, and there is no great pre- 
paration of the land beforehand. I find that Mr. Nicholson, in 
speaking of Coimbatore, remarks on the advantage that w<»uld 
follow the ploughing of waste lands after harvest in Novem- 
beiTthns enabling tlie Noveqiher rains to be mor<* utilised. 

From the Reports of the Bengal Agricultural Department T 
take the following > 

^.ice has.boon so long cultivated that there is little to teach the 
“ raiyatH^ U^t those of one part can learn a great deil ffoih those of 
“ another ; /?. //., the Biirdwan nuyai always uses oil cake. Ag.iin. ploughing 
of rice lands aftjr harvest, to weather and sweeten tJie soil, would Ije an 

“ advantage ; in parts of Bengal miyalu spread liide salt to got. 

“ rid of what they call a ‘ disease,' but which is really the conse^ncueo 
“ of leaving {ho land unploiighcd." 

Great waste of seed in sowing rice is undoubtedly <d*ten waste of 
incurred. Mr. Nicbolson fouml that in (Vumbatore 80 to 
100 lbs. of aec<I-rice per acre were use<l in the transplanting 
process, he estimated that on the 87,000 acres of rice land 
in the district no less tlian 3,100 tons of seed, costing 
Rs. 1,40,000, W'ere use<l. 

Mr. Sabanayagani Miidliar is also of opinion that far more 
rice i.s used in .sowing than is nece.s.sary , and at Shiyali he adopts 
much thinner seeding than is usually practiseil around him. As 
instanced above, there is much waste of see<l when, as in the 
Raipur and Bilaspur districts of the Central Provinces, rice is 
sown broadcast, instead of by tran.sj)lantation. 

Inferior cultivation of rice is .sometimes duo to the fact ^j■^7foT^rlcc‘^^ 
that water is allowed to stagnate on the fields ; this is the <«uiti\'ntiou in 
case at Dacca, and I have also seen it at Ferozepore. Tlieiv is 
little doubt that water is frequently shamefully wasted 
in rice cultivation, ai^cl, though plentiful w'ater is retjuisite, 
stagnation is harmful to a crop. Mr. Nicholson .says : — 

The difference between a paddy (rice) field and a swamp is, 

“ that, in the former, water is not allowed to stagnate on the 
“surface.” He in.stances that as much as 12 feet depth of 
water is sometinms used in a single season ^for vice cultivation. 

* It might be possmle to effect improvemertt by a transference 
of practice in respect of the moderate use of water. 

1 mentioned in paragraph 181, when speaking of rah cultiva- A^ienitivatiou 
tion, that in some parts of Bengal, where soil is poor and weed.s 
predominate, a kind of rah process is used, all manure Vjeing 
burnt before it is put on the land. In other parts this process 
is not employed. In* Bombay the reasons for use or non-use 
of the rah process are well understood, but this is not the ci^e 
in Bengal, and it is quite possible that a transference of 
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niethoil in this respect may be followed by benefit in parts 
where the system is not known. 

An actual' instance of the adoption of transference of method 
was mentioned to me by Sir Edward Buck. The Burmese 
rice-growers often complained of the crop getting too tall, 
and of the seed dropping out, but when someBehar cultivators 
came and settle<l in Burma they ivtroduced the practice of 
letting their cattle graze over the young rice, thus keeping it 
back. This practice was thereafter followed by the Burmese 
cultivators with success. 

Thus, even with a crop of such ancient cultivation as rice, 
there is, in some parts, room for improvement of its cultiva- 
tion through the transference qf the practice of one locality 
to another. 

318 . There is much that one district can learn from another 
in the V^etter cultivation of Sugar-cane. The native mdthod 
of sowing sugar-cane is to plough the land some 12 fb 14 times, 
the plough going rouml and round the field an<l forming a 
fine seed-becl 4 or .5 inches deep. Next, the field is levelled, 
and the cuttings of seed-cane are scattered broadcast over 
the surface. The seed is then lightly covered over with soil. 
In consequence, the cane gi’ows irregularly, and a jungle is 
formed ; weeding cannot be properly done, and air and light 
cannot properly penetrate. 

The Mauritius system is to place the cuttings in holes about 
0 inches deep, placed along row\s feet to 4 feet apart, 
or else to lay the canc along channels or furrows in the bottom 
of which the manure is put, an*l the cane above it. The 
“ hole ” system is mostly used on undulating ground, but the 
“ furrow*^ ’* system is the best wherever irrigation is required. 
Thus, the “furrow” system is the one best suited to India. 
If the plan of sowirfg the seed-cane in furrows were to entirely 
replace that of simply levelling the ground and sowing the cane 
broadcast over the fiehl, a very much increased yield of sugar 
would be the result. Messrs. Thomson and Mylne have clearly 
demonstrated at Behoea that this would be the c^se, and that 
the cane grows very much thicker if planted deeper. Never- 
theless, the Behar cultivator, even on Messrs. Thomson and 
Mylne’sown Estate, continues, with few' exceptions,' to adopt 
his old plan of broadcast sowdng, and non-use of manure. It is 
noteworthy, liow'ever, that the iron sugar-mill is now univer- 
sally employed. 

Although in msyiy parts, as in Behar, tjie old method of 
sowing is adhered Sio, yet in the best districts, and among the* 
best classes of cultivators, the “ furrow ” system has made 
great advance, and it is recognised that it yields far better 
rcssults; wduit is wanted is to make the practice universal. 

As a contrast to careless methods of sowing, I call to mind a practical 
demonstration which a cultivator at M&him gave me, of the way in which 
sugar cane is grown in the Thtlna district of 3ombay. r. The entire pro< 
cess was carried out" on a small scale before my eyes, $nd 1 could not 
l>\it wonder at the great care displayed in every detail. The lines in 
which the cane was to be sown were pegged and marked ont with strings ; 
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the seed-cane was set at regular intervals, a stick being used to mark the 
lespective distances apart ; the soil was next covered over, and water was 
allowed to flow on gently, though not in excces : llm niiinure (cuKtor 
refuse) was put on, not broadcast, but in small handfuls around each plant, 

(the latter being supposed then to have grown) ; lastly, the lo.ives were 
tiedrouiid the stems, as the rainy season was represented to be coming on. 

Liittlo wonder is it that the out-turn is so largo and the cri>p so romunora- 
tive. 

Again, as contrasts, I mention the following from Mr. Basil's Report on 
the Agriculture of Palaniau : “ The cultivation of sug ir-cano is very 

*• negligent, as now carried on ; cuttings are sown at random and lightly 
“ covered with soil ; the fields are not hoed properly, and light and air do 
“ not get in. This is very different to tliai of the central districts of Ben- 
“ gal, where large kinds of cane, c. //., are grown, and are planned 

“^ii furrows, the stems being wrapped up in leaves in the rainy season. 

“ tl»us letting in light and air ; here oil cake is used as manure’. Jiiid the 

“ fields are hoed So the Paiamau raujat gets his 'i:* mauiids of 

“ unrefined sugar (^m/ ) per acre, while the rahjat i»f Biirdwan or Hooghly 
“ will obtain fiO maiiiids.'’ 

IMie Manji'itius system of cultivating sugar-cane is prac- 
tised aroiftid Calcutta, but is unknown in Bhagalpnr* and the 
greater part of the Patna Division. The cultivation of sugai - 
cane is much better in Burdwan than in Bhahaluul, thougli the 
manufacture of //tti* is, on the other hand, superior in tlie latter. 

At Hospet (Madras) siigar-caiuj is largely grown ; it is always 
planted in furrows, these being split after about three months. 

At Meerut, Saharanpur, Hushiarpur, and genei ally throughout 
the North-West Provinces an<l the Punjali, tlm “ furrow ” 
system of i)laiiting is adoi)ted by the better cultivators. 

319. The cultivation of the Potato is carried on niucli better improvimuit in 
in some parts than in others. I fiiul it stated that in Rawal mIomuJu 
P indi 

“ Potato cultivation is not good aiidleavo.s much room for improvement . 

“ large and quick returuK :irc obtained for a year or two ami then fall off, 

“ owing to want of careful liiisbaiidry." 

In Lohardaga, potiito cultivation is notf carefully carried on, 
but in Hooghly and Kast Burdwan it is good. 

320. The sowing of “dry” (unirrigated) land in Northern oti.er 

Madras by means of a seed-drill has been uicntionetl, whereas |]{ 
this is nnlfliown in Southern Madras paragj-aj^h 21)4). * 

In Tinnevelly cottrfn is not drilled, but it is very probable 
that if tjiis were done much less weeding would be requisite. 

Mr. Hill, Officiating Inspector General of Forests, in his 
Report on the Uoorg Forests points out the heiietit that would 
result from teaching the Kurubars of Ooorg the plan of teak 
seed planting adopted by the Karens of Burma. At the 
commencement df the rains the seed is laid down in beds from 
which, as it begins to germinate, it is picked out and transferred 
to land on which rice, vegetebles, &;c., are grown. The teak 
seed is put in lines 0 feet apart, and 4 feet intei-vone between 
each seedling. The rice or other crop is reaped and the young 
teak plantation i.s left. 

I might mention iijany other instances where benefit would 
follow the transference of cultivation methods, but the fore- 
going will fully suffice to make my point clear. • 

Q 3 
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CONCLUSIONS. 

32L The differences which are met with in methods ‘Of 
cultivation throughout India are largely those belonging to 
the third class of differences set out*in Chapter IL, viz., those 
arising directly from want of knowledge. The variety of 
crops, grown is, of course, bounded to a great extent by 
physical conditions, such as climate, soil, water, &c., but, as 
has been shown, it is in some degree also due to wan^, Cf 
knowledge. Improvement in Agriculture will, as before, 
result from a modification of these differences. Such modifl* 
cation will be effected mainly by the transference ..of method 
from one distiict to another, and even from one country to 
another. The practice of other countries, as seen in the case 
of the many imported ci'ops now common in India, as also in 
the planting of sngar*cane, may often be usefully adopted ; so 
also may that of the better indigenous districts. 

In the woi'k of transference of method the people aro likely 
to d6 but little or nothing, and the duty once more falls upon 
Qovemment, and upon Agricultural Departments in par* 
ticular. 

The principal improvements that can be effected are: in 
demonstrating at Expeiimental Farms the benefits of selection 
and change of seed in giving facilities for the supply, pur- 
chase, and distribution of good seed ; in demonstrating the 
utility of new varieties of existing crops; in testing and 
introducing new crops; in investigating the diseases and 
attacks to which crops arc subject ; in transferring a better 
.method of cultivation to a district where an inferior one 
prevails. * 

It is very clear that no work such as is contemplated in 
the foregoing suggestions, and more especially m-''the liij$t* 
named, can possibly be carried out without %, vmry .titQrQV^h 
knowledge of existing practices. This knQwledgev’it 
to me, is still wanting, and can duly be attained' by a ^e^te 
system of Agricultural Enquiry.. . .' 
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RECOMMENDATIONS. 

323 . I recommend : — 

The continua&on of Experimental Enquiry at 
Government Farms in regard to selection and 
change of seed, growth of new varieties of crops 
and of crops altogether new, methods of cultiva- 
tion, &c. ^ 

The establishment of Seed Farms under Provincial 
Agricultural Departments, for providing good seed 
» for the various districts; and the giving of 
facilities and encouragement for the purchase of 
seed from these Farms by the cultivators. 

The pursuit of the study of Diseases and injuries of 
crops. 

The organisation of a system of Agricultural 
Enquiry, for the purpose of obtaining a thorough 
, knowledge of present agricultural methods, and 
for the transference of better methods to districts 
where inferior ones prevail. 
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CHAPTER XIV. 

♦ 

AOBICULTURAL INDUSTRIES AND EXPORTS. 

323. In addition to the ordinary crops which themiya^cul** 
tivates for his own usCi there are some, such as tea, coffee, 
indigo, sugar, and tobacco, which undergo a process of manu- 
facture before becoming marketable articles, and others, such 
as cotton and wheat, with which special considerations in, th^ 
matter of export are bound up. 

In the previous chapter cultiv(Aion only was dealt with, and 
suggestions were made- as to how it might be improved. 

I propose here to treat of points in which I think an improve- 
ment, either in manufacture or in the conditions of export, 
may be effected. 

I said then that it was no part of my duty to describe crops or 
cultivation, so it is not for me here to describe manufacturing 

{ rocesses, or to touch upon the relations of trade" between 
ndia and other countries, or upon the varying elements which 
affect it. ^ 

During my tour I had the opportunity of seeing the 
industries connected with the utilisation of the above-named 
crops, and I shall briefly note any points which specially struck 
my attention as affording evidence of the possibility of im- 
provement. 

Sugar, 

324. Sugar-cane is certainly one of the most profitable crops 
for the raiyat to grow. There is always a ready market for 
the manufactured sugp, and, generally speaking, the area of 
land under sugar-cane is not sufficient to meet the local demand 
for the unrefined sugar or guv, as it is termed. . As a conse- 
quence of this, and of the high rates for transmission within 
tne country itself, a great deal of sugar is imported from 
Mauritius. 

In the Bombay Presidency it is estimated that, after deduct- 
ing all expenses, a profit of from Rs. 30 to Bs: 40 pefa^e may 
be made by sugar-cane cultivation. The general out-turn, of 
unrefined sugar {gur) may be put at one ton per acre. 

Sugar-cane is a crop particularly well suited to Ih(|ia. The" 
soil is adapted t6 it, and the climate is by ho means unfavour- 
able. Where irrigation is obtainable, cane Cah,5£is a^ riale, ^ro;sr ' 
well, and yield a very rich return. India, indeedii in the ■ 
matter of sugar production, ought to be'^an e^orting , 

than an importing country. It is well, 'therefore, to loUh>tr. 

some of the reason^ which have caused the present confiitiph- 

of things, and to consider whether they can be remoyed. ; 

826. In the last (shapter I have sj[K>ken ‘of the ^uljUvatiOit^ - 
of spgar^ane^ and have shown that, thei^ is room 
prpvexBent it. The improvement will- erasist'prinoil^^' 
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in adopting the “ furrow system^ of planting (see paragraph 
318). Beyond thie, there are 'points connected with tne 
manufacture of sugar from the expressed juice, which have 
heen touched on under the head of “ Implements ’* (see 
paragraph 288). If I were asked what had tended most to 
render the manufacture of sugar not as satisfactory as it might 
be, I should be inclined^ to say, “ The little that is really 
known as to what influences the yiehl of sugar.” Oh these 
points I will briefly touch. 

326* lu the first place, although it has been shown at Beheea 
tjjat cane planted . according to the Mauritius plan produces 
more sugar than when sown broadcast, more precise know- 
ledge is required in regard to ^ther parts of the country also, 
and the demonstration of the fact should be made clear to the 
people. 

Next, wKereas many different varieties of cane ane grown, 
very littl? indeed is known as to the yield of respective varie- 
ties. In one district one kind of cane is in favour, in another 
a different kind. Sometimes a cane is required for eating 
purposes, sometimes one that will resist the attacks of white 
ants, or one that jackals will not destroy. But, though each 
may have its special merits, next to nothing is known of the 
actual amount of sugar that each will produce. Mr. F. M. Qill, 
of Nellikuppam (Madras), in a Report issued not long since, 
points out the great differences which exist in the juice of 
tlifferent varieties of cane. From his own experience he 
deduces the result that the variety of cane known in Trinidad 
as Green Salangoro ” gives a better juice than any variety 
of cane grown in Barbadoes. This Variety Mr. Gill believes 
to be the same as the ordinary Coimbatore cane. He there- 
fore advocates the cultivation of this vai^ioty in preference 
to any other. Mr. Gill strongly urgds the necessity for 
investigation into this branch of the sugar industry, and that 
careful analyses and records should be made and collected. 

327* Tl^p influences of weather, soil, water, and manure, 
in determining the yield of sugar, are but little understood. 
The reason is . not to seek. It is, that no one has 
specially worked out the question for India. Hero and there 
a few analyses have, been made,, and at one factory a chemist 
is iregularfy employed who has made some investigations, 
but the iniormation needed is that from a much wider source, 
and emWaicing ^nditipns not peculiar to^ one part of India 
alonai ^ Tq give a single instance: in the neighbourhood of 
Poofia,' .where cane is very extensively cultivated, and where 
the nigWeba of the town ft employed as a manurial agent, 
there'^ idea that the poudrette (ae the manure is cfuled) 
gives W ^uice poor in. sugar. Whether this is 

actu^ly the^case or '^hot still requires demonstration; at all 
events^ /it'ift- given of tha^ reasons why the sugar faetoi^ 

At Poona snecestfuh The period of ripening is, it^ is 

4^0^^ hy ‘tliaiise of : certain manures, but tha par- 
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ticular way in which they act is not understood. It has been 
noted already {see paragraph 90) that the native cultivator has 
a partiality for well water in pr^erence to canal water, if l^th 
be obtainable, and that ho sets a certain store upon water of 
a particular kind which is highly charged with soluble salts, 
and which he considers especially favourable to sugar-cane 
and tobacco crops. The use of earth impregnated with nitre, 
for putting round the stems of sugar-cane as a manure, has 
also been referred to {see paragraph 138). 

328. Next, there is uncertainty as to the right time for 
cutting the cane. This can only be definitely arrived at 
careful investigation and by the aid of chemical science. Fu is 
well known, however, that the* measure of success attained 
depends much upon the time of cutting. If the cane be cut. too 
early, the saccharine juice will be found not to be sufiipieptly 
developed, whereas, if left too long, some sugar will be trans- 
formed into fibre and other constituents. The desideratum is 
to take the cutting at the time of maximum development of 
sugar. The chemist at the Rosa Factory in the North-West 
Provinces has made analyses showing that the top joints of the 
cane contain no cane-sugar, even when nearly ripe, and that 
the common practice of reserving whole canes for seed ” is 
a wasteful one. The West Indian planter only uses the top 
of the cane for **seed,” and this, though done in parts, 
ought to be done universally in India. 

329. Another point on which there is very uncertain infor- 
mation is the extent to which the system of ** ratoon ” grow- 
ing is a profitable one. In some parts, the cane, instead of 
being freshly planted each year, is allowed to stand over for a 
second, third, or even later season, and is then called “ ratoon ” 
cane. At Poona I sa^ such a crop of the sixth successive season, 
but the opinion is general in the district that ‘‘ ratoon-growing” 
will pay for three years, but not longer. The ;ad vantages are, 
that much less labour is required, and that only half the amount 
of manure is used. On the other hand, there are«the objec- 
tions that after a time the land gets sticky, and cannot be 
worked properly ; also that the new shootSv spring orit from 

eyes ” higher up the stem than they did when the efittin|; of 
seed-cane was deposited below the ground, atni in this way 
roots grow out above the surface of the aojk giving the cone a 
less firm holding and less power of drawing upon the noux^h- 
meht placed below it. I could not, however, 4>btain ai^ning 
but ex])ressions of general belief, and it will not be tinl^' the 
resi^ective systems have been tried side by side, and the eujtti*^ 
vation expenses, out-turn of sugair, and other itemn have been 
drawn u|> in a balanee-sheet, that really reliable- information 
can be given. Such work as Jthie would be a moat oaeful ^Me 
fot Agricultiiral Departments' to undertake^ and 1 V^onld 
^ on Experimentah^'ama'^ut'^^^:^^^ 

jihtthe actuad^ oepupation of cultivaikmr Whei^ 
■Sk]pertineni^ Farm, all labour is 
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are very different to those which the ruiyat would have to 
xneet> and therefore it is .of advantage to take land under 
ordinary cultivation, and to see exactly what it would cost the 
Tiiiytit to QBiVty out one or the other of two competing systems. 

830. The point at which, perhaps, the greatest waste of 
sugar occurs is after the cane has been cut, and it is largely ra£Sityof“ 
in consequence of imperfect management in the stages subse- **"*"*”*•'■ 
quent to the cutting that India is an importer of foreign 
sugar. 

Rapidity of transfer of the cut canes to the pressing machine, 
and rapid expression of the juice, are most essential, or the loss 
df^crystallisable sugar through the setting-up of fermenta- 
tion will be very great. There are few things which arc 
capable of more rapid transformation into less valuable pro- 
ducts than is sugar-cane juice, and every effort should be made 
to Hmit the action of fermentation. If the canes, ajPter cutting, 
be left ateout, or have to be carted long distances,* or . if the 
pressing process be long delayed, loss of sugar must supervene. 

It is in obviating such difficulties as these that the Beheea iron 
mill has done so much good. 1 1 can be easily transported to the * * 

spot where the crop is grown, it presses the cane rapidly, 
and does not necessitate the repeated passing of the canes 
through it as the old native wooden mill did, nor the cutting 
up of the cane into the short lengths required by the “ mortar 
and pestle ” mill (kolhu). Both these elements in the native 
method of procedure promote acidification and consequent 
loss of sugar. Dr. Waldie and others have shown that about 
10 per cent, more crystallisable sugar is found in the 
unrefined sugar (guv) obtained by the Beheea mill than in the 
product made by the native mills. 

331. Not only must there ho rapidity^ in pressing, but also jcrapontdng- 
in transferring the expressed juice to the evaporating-pans, 
and in the boiling of the juice. 

It is in this latter respect that a great improvement has of 
late been effected through the introduction of vide, shallow 
iron eyapt>ra<»ng-pans in place of the narrow, deep, copper or 
even earthen pans that were universal before. The exposure 
of a laroe surnioe promotes rapid evaporation and gives less 
time for changed to take place. 

Another ^sential to success is the removal of scum and of 
non-erystidlisable bodies from the juice as it is being evapo- 
,rated. ; 

Perfect cleanliness of all vessels msed in the manufac- MMoatje* 
taro is requisite for obtaining the maximum yield of sugar. 

.l^hn protence of any foreign material, dirt, &«., will speedily 
cct. .np ftraentation;. so,, too, will the use of any yessel 
'With- ; im perfectly - cleaned surface. Messrs. Thoinson 

and- lilyjke .'pointed out .to ml that they, had effected con- 
^e^1de,-iinp.rorebii«n^. . inducing the native cultivators 
aoinind l&cm' ii^ coU^^ caressed juice in tin vccstls, inch 
, •i.ntje, hwd for holding pari^n, instead of in their eart]^- 
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ware vessels or gharraha. The tin veseels can he reitclily 
purified by burning sulphur in thejpa, and thus be kept tweet 
and clean, but the juice soaks into the porous e^tbenware 
pots and turns soui\ Washing will not remove this..aiid the 
vessel is never sweet ; the consequence is that, when fresh 
juice is poured in, the acidifying process is quickly set up, and 
a certain amount of crystallisablq, sugar is thereby loet. 
Captain Montgomery, in the Hoshiarpur Settlement Beport, 
says : — 

“ After prefifiitig, a decided improvement might be effected in greater 
cleanliness : the vessels ivhich hold the juice are not denned as often as 
** they should be, and the juice therefore is very liable to acidification, 
while the general disregard of the ordinary rules of cleanliness in . the 
sugar refineries is beyond description^* 


333 . In Coimbatore and many other parts it is usuitl to 
throw lime into the juice as it is being evaporated, in order 
to neutralise any acidity, but this is done in a quite hap- 
hazard way. In other cases no process of purifying the 
sugar is used. In Lohardaga and Palamau only the scum is 
removed, and there is no demand for sugar of superior 
quality. 

The solid sugar called gur is the juice boiled down and 
allowed to cool into a mass. A liquid sugar called rab is 
made by not boiling the juice as much as in making j/ur, and by 
clarifying it while it is being boiled ; the juice is then left to 
cool in earthen vessels, and purified sugar may be made 
from it by a process of straining and crystallising-out which is 
conducted by the regular trader, though not by the cultivator. 
The process takes three to four months. The li(]^uid sugar or 
rab may also be purified at once by the centnfugal drier,’^ 
or “sugar-turbine,” introduced by Messrs. Thomson and Mylne 
(see paragraph 292). The molasses drain away and leave the 
dry crystals. As much as 50 inaunds (of 80 lbs. each) of rUb 
m^ be thus made into sugar in 10 hours. 

Proper desiccation and storage of the sugar after preparation 
by any of the above methods is necessary, and the “ centri- 
fugal drier ” will be very useful where sugar is m$le in .any 
quanti^. 4 

A difficulty in the way of improving the refining gf, sugar 
is that the demand for sugar of any kind, is so great j^t^the 
inferior qualities fetch a high price, and the bettei^quiidity wilt 
not command sufficiently more to make the refining remunera'^ 
tive. A prejudice exists, too, against refined sugar, 6W;i|^ to 
the belief current af^ong the Nativna that. is by 

using the bones of animals. ** 



83tt. The establishment of central 
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Improv'emetttfl in ' cultivation are, as I have mentioned, onittTKttan ih 
posBibte, butr the Factory system, though it has been tried, has, XfottritlnM oon- 
'with Bi few exceptions, been a failure. The reasons are various. ^ 

O^e difficulty in growing sugar-cane is, that enough manure 
cannot be obtained, and dependence has also very often to be 
on canals which afford uncertain supplies of water. 

Then, Uie rainfall is mo(e regularly distributed in Mauritius 
than in India, and the produce will be affected accordingly. 

Again, sugar-cane is cultivated in India on a number of small 
patches, often some distance from one another, and noton large 
areas as in Mauritius ; consequently there is considerable loss 
in cutting and carrying the canes any distance to a Factory, 
affd the portable iron mill is found to be the most convenient 
machine to use. The high {{Vice asked for the raw material is 
another and true obstacle to the success of Factories. The 
loqal demand for our is great, a good price is given for it, and 
, there is ^n unwillingness to pay more for refined .sugar. The 
working season in India is only about 75 days ; in Mauritius, . 
Demerara, &c., it is from 100 to 140 days. Lastly, only a few • 
of the Factories are allowed to make rum from the molasses, 
and the pTrohibition, when exercised, destroys the profit of refin- 
ing. The Factories at Poona and Baroda have failed from those 
reasons, but one in Kohlapur (a native State) pays because 
liberty is given to make rum. The Rosa Factory in the 
North-West Provinces pays fairly, I understand, and it is 
worthy of notice that the Company employ a chemist of their 
own. 

835. In 1889-90 nineteen million rupees’ worth of sugar was Export «ud 
imported into India, chiefly from Mauritius, whilst nine 
million rupees* worth of uhreflned sugar was exported, chiefly 
from Madras. Import is mainly confined to the Bombay side, 
and here Mauritius sugar has quite drivan out the North-West 
Provinces sugar, owing to the cost of transit within India being 
so great. On the other hand, export takes place on the Cal- 
cutta side and from Madras. The question naturally suggests 
itself' ; Why do not Madras and Bengal supply Bombay ? 

Sugar IS, in a few cases, derived fi-om other sources than 
the sugar-cane; fdr instance, the Date-palm {Phcenix 
is sotaetitnes used for sugar manufacture in the 
^wer Provinces ef Bengal. Its use is, however, declining 
reiy mUoh.' 


'• There is no doubt that a much larger area of land 

More mafiure would be needed, - 

and perhaps more water facilities also. Still, it is noteworthy 
th|^, qrouhd Beheea, when Messrs. Thomson and Mylne first 
'd[|me.'tQ it, there used to be only.l per cent, of the cultivation 
UnddirsugaiHjahe.'and ndw there is 10 per cent. 

’Sbf l^idholson points- apt that in Coimbatore there are- tens 
uf '^etvland bn vrhi<dt Rs: 20 an'4pwe-are 
to' gfotr of tooid- ^ain worthBs 40. whereas 

eropa .like. jifn^r-cane and .^Iktttlins, . 
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worth Bs. 150 an acre, might grow splendidly. Rich mer- 
chants, however, buy the land as an investment, and hand it 
over to poor tenants for cultivation \ these latter cannot put 
a single rupee into the land, but are obliged to utilise it for 
growing grain crops to feed themselves. Mr. Nicholson esti- 
mates the profit on the growing of sugar-cane to he from 
Rs. 75 to Rs. 125 per acre, or, if made into sugar, from Bs. 85 to 
Rs. 105 per acre. ^ 

Mr. Sen, in his Report on the Agriculture of Dacca, says : — 

** The extent of land capable of growing engar cane is probably greater 
“ than in any part of Behar and Lower Bengal, and the supply of sugar- 
** cane for local consumption comes from places so far distant as Ghazipur 
and Benares (both in the North-West Vtoyiticef}. The soil is ferw^, 
** but the cultivators are lasy and devoid of enterprise. If properly 
“ utilised, the land can produce sufficient sugar to supply the, demands of 
the whole of ^ Bot^al, but the cultivation of sugar-cane is at present 
“ extremely limited.*^ 

i « 

Sugar-cane used to be extensively cultivated in th^ Central 
Provinces. The juice was boiled over wood fires, and large 
areas were denuded for the purpose of getting the firewood. 
Now, owing to the scarcity of firewood, the cultivation of 
sugar-cane has been largely given up. Mr. Fuller, on coming 
here from the North-West Provinces, introduced the practice 
common in Meerut and Rohilkhund, and showed that the 
juice could be boiled tiuite well by using the meguBs or spent 
canesafter it has passed through the rollers, and that firewood 
could thus be dispensed with. 

This is a good instance of improvement by transference of 
practice. 


ITeed for chomist. 


Doty of -Asti* 
oollttist D^Nirt- 
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887. In the various points upon which I have touched I 
have, I think, made it abundantly clear that, in the cultiva- 
tion and manufacture of sugar, there is sufficient work 
to call for the employment of a chemist for the purposes of 
tnatHpdustiy alone. Occasional assistance in the numerous 
questions awaiting decision may bo rendered by a Government 
chemist temporarily giving his attention to such matters, but 
the subject is one really large enough to justify tl}^ telling- 
off of a man specially for this work. If a single Factory 
finds, as I am assured that it does, that it must have*its own 
chemist, how much more reason is there for the deputing of 
a man to* work, from the chemical side, at the questiras 
affecting an industry of so much concern to Indian agricul- 
ture. 

A considerable du^ also rests on Agrksultui^l Departments 
to collect precise inffmation as to the cost of cultivation,* the 
out-tum, and the merits of differetit implements lind methods 
of manufacture, so that the most ^profitable ^one majy be intro- 
duced and be generally practised. 


Cbttott. * Cotkon^ r . > 

888|^ Ootton, like suter^cane, is a profitable erdp lor 
the ravgat to grow. The actual cnlthration^of it is^horongUy 
^ %elf ttnderitood, and I am not aware 'of any sug^pestfon^ tbgt 
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can, 1)6' made for improvement in this respect. There is, how- 
ever,. a great deal of information to be gathered in regard to the 
respective yields of different varieties, and towards ascer- 
taining which is the most profitable one to cultivate. 

Cottdn , is generidly a single year’s crop, but perennial 
varieties are occasionally grown which are left for a second 
or a third year. _ 1 saw perennial cotton growing at Ahmedadad 
and at Avenashi (Coimbatore). The indigenous varieties now 
generally cultivated give a short-stapled, hard Cotton, although 
finer and longer-stapled varieties are still cultivated in some parts 
of Berar, in Broach, and elsewhere. American varieties of cotton 
wereintroduced about 60 years ago,<and have been acclimatised, 
p’Hocipally at Dh^rwar ; they yield' a fine and long fibre. For 
the last 20 years there has been a steady deterioration in the 
quality of the cottop. exported from India, and the long- 
stapled varieties, which, under the special names, “Oomras," 
“ Bfoach,” •“ Bhdrwars,” &c., had acquired special favour in 
the Liverpool market, have been subject to an increasing and 
now enormous amount of adulteration with the inferior, shorter- 
stapled kinds, so that the significance of the old names has 
now almost disappeared, and complaints as to the inferiority 
of Indian cotton have been very great. The cotton moat 
largely used in this way is the VUayati or Varadi cotton of 
Khandesh. The cotton grown in Bengal, the North-West 
Provinces, the Punjab, R<(jputana, and Central India generally, 
is known as “ Bengals that from Madras and Western India 
generally, as “ Westerns.” 

339. Many efforts have been made, and even Government 
legislation has been tried, in order to keep pure the finer 
qualities of cotton, and to prevent the increased growing of 
the coarser native kinds; But all these efforts have failed, and 
at the present time the cultivation of th^ indigenous varieties 
is more extensive than ever. The reasons are, briefiy, that 
the country', cotton is a better-yielding variety, it is earlier, 
and more hardy than the long-stapled kinds ; besides, it 
commands a good price, the crop pays the raiyat well , to 
grow, and* there is a ready demand for every bale that is 
groftra. The raiyatf therefore (and. as it seems to me, 
wiBely),«eoncludes that he is justified in continuing to culti- 
vate the coarser kinds, and he does not care to run the risk of 
growing a smaller-yielding and less certain crop, besides 
having to .wait longer for it, and in the end getting but little 
more, return for it. . A.fi^h return memu, to thib’ raiyat, that 
he can the soonSr repay the lofue he has <4>tained.'for the seed 
and the cultivation. The general, .opinion is that it is useless to 
interfere 'by- legislation, andiJbhat unless it can he shown to the 
4'<t{yatthat he will get more fo|r growing fine cotton than, he 
dees’ nnw’, «nd more’ than will cover the risk he runs in the 
sisnyter imd less ‘Certain :<^oti>i he wUl continue to grow the 

faB. as it has done before, 
the seed which he 

. hnotssiwp. sneefodr As' long, teo^ aa tiiere is the reHy 
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demand which exists for the coantry cotton, and so lootg as 
merchants will not give higher prices for better the 

supply of country cotton will bo maintained. But . if . the 
complaints made against Indian cotton proved to be so well 
founded that the merchants had to stop purohai^g the 
cotton, then, I believe, the raiyat would very quickly alter 
his practice and grow the finer kinds. In this matter, as in 
many others, the cultivator would ^how himself quite aUvo to 
his own interests, and he may be veiy well trusted to do yhat 
pays him best. 

SV^S"'***"* 340 . There may, however, be some fear that if there .were 

twIoHm. a sudden demand for finer cotton the raiyat would not hwve 
the seed for growing the crop. Therefore, I regard with 
favour a proposal made by Mr. Ozan&e) to ^row and. to 
perpetuate a certain quantity of pure seed of some of the 
better varieties, such as hani andyui'i, which are still known 
inBerar: * ^ • 

It would, further, appear veiy desirable to have some re- 
cognised trade-mark description for the various kinds of cotton 
grown. At present there is no protection for any of the 
admittedly finer varieties, although merchants' might be 
willing to pay a higher price for them. “ . 

The misfortune as regards the cultivator of the better kinds 
of cotton is, not only that there is no protection afforded to 
him whereby a certain name and better price would bo secured 
for his cotton, but that, through the system of obtaining seed- 
cotton by advances on it from the grain merchant, a pure seed 
IS not obtained for re-sowing. The cotton pickers are always 
paid in kind, receiving so much seed in return for their 
labour ; they take the seed in small lots to the grain merchant, 
who mixes all the seed together, and the cultivator buys back’ 
not his pure seed, ljut a mixed lot. Thus the purity of a 
variety becomes lost, ^ 

OrttonPrewM. Q^tton Presscs which are now distributed oyer the 

country are, it would appear, responsible for a part of.ihe 
systematic “ mixing ” which goes on. The cotton is brought 
m, cleaned, and packed by the Presses for tranifinission to 
Bombay and other ports for shipment. • A Cotton Press which 
I saw at Jeyporo had paid all its, expenses in the -firat three 
»wiw «i years of its existence. The " mixing.” of cotton whicAgoes off 
up-country is due, in great measure, to. the fact that the 
merchants at Bombay ^d other ports, instead of purchasiw 
diT6ct^ I081V6 th© QXQCution of thoir compoiii^sioiis to niktivo 
traden,tin whose h^ds is, therefore, the.eptibe mimipulatkip 
of the cotton. If the merchants were to, go uprcgountiy 
themselves and purchase direct <pom. the prodnoers, k haiw 
stat^^f things wbuld prevail. . , 

It woiUd be a mistake, however, to ^ sui^ose .ijUt ajivth© ’ 

"puxag of cotton goes on up-country. Onthecoatrwy.tke 
Eoi^p^ merchant m greatly tohlnme,4J»4.vfunt?m«bhof .i^. 
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84t The whole question of the adulteration of cotton is 
one the remedy for which seems to rest rather with the trade * 
than with agriculture. If there were a demand for long- 
stapled cotton, and if the trade were willing to give more for it, 
the cultivator would soon grow it ; but so long as the demand 
foir cheap cotton is so great, no change can be made, and it 
would be unwise to interfe^^e with trade by legislation, or to try 
to oblige the raiyat to grow only certain varieties of cotton. 

342. Dr. Watt estimates the total annual production of 
cotton in India at 9,200,000 cwt., of which, 3,500,000 cwt. are 
consumed in Indian mills, and 5,700,000 cwt. are exported, 
principally to the United Kingdom. 

I have spoken of cotton seed as a food for cattle, and have 
mentioned that it is but little exported (see paragraph 127). 

Dr. Watt has called my attention to the fact that, reckoning 
from^the cotton produced, and after deducting what seed is used 
for home consumption and for sowing again, there ought to be 
fully 600,000 tons of cotton seed available annually for export.^ 

Indigo. Itidigo. 

348. The cultivation of indigo is, perhaps more than that 
of any other crop, beset with considerations which are rather 
of a political than of a strictly agricultu|*al character. It 
would be foreign to the objects of my Report were I, with 'my 
limited experience, to enter into the discussion of matters 
which caU for a wide knowledge of the political relations of 
planter, zemindar, and raiyat, as well as of the past and pre- 
sent condition of the people in the indigo-growing districts. 

These points, all important though they be in their bearing 
upon the indigo industry, must be left to others to deal with. 

I shall, as I have done before, confine my remarks to a few 
matters which came under my notice when visiting the indigo 
districts of Sehar. 

344. Indigo is gjoWn under several different systems, the its cultivation, 
merits of which I will not discuss, but, generally speaking, the 
raiyat covenants with the European planter to grow indigo for 
him over a certain prdportion of his holding. There is no 
stipulation as to how the land thus set aside shall have been 
previously cultivated. The planter has, in addition, a cer- 
tain amount of land around his factory which he cultivates 
himself, growing on it principally indigo, with an occasional 
change to oats or barley, or else sugar-caim> (chari), 
maize or some otlier fodder-crop for feedix^ cattle (a^e para- 
grMh 286). 

Tne' cultivation of indigo has been very greatly improved 
by the European planter, and the. native growers have to some 
extent followed the example set them. I have noted in pre- 
vious Chaj^ters (see paragraphii 55, 278, 294) how great, is the 
care exercised^ in tilting the soil, in obtaining a fine even : . 
sutface/ itt preventing any loss of moisture, and in breaking 
up any crust that forms after rain has fallen, ' I have pointea 
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out also that selection of seed is carefully attended to (see 
paragraph 308), and that imported or " improved ” implements 
have an opportunity of being usefully employed in indigo culti- 
vation (see paragraph 281.) On the indigo estates or “ coneems,*' 
as they are called, there is a large area to be sown, and it is 
all important to get this done quickly -and just at the right' 
time. Hence the indigo planter U|e8 a drill which will sow, 
not one, but several rows at a time, and he uses a large number 
of these drills. 
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346t Whenever it is possible, an indigo crop is taken on the 
homo land, but occasionally a change in the croppng is made. 
This however, can hardly be termed " rotation it is merehr a 
rest to the land from growing indigo, and is resorted to 
whenever the crop shows any signs of failing. During my 
tour, land was pointed out to me which had been under indigo 
for as mijch as forty years with only a very occasional 
change of crop. The capability of the soil thus to grow indigo 
successively is, in my opinion, closely bound up with considera- 
tions which have been quite recently brought to light by 
scientific investigation. It has been shown that certain plants 
of the Natural Order have the power of assimilating 

indirectly the nitrogen of the atmosphere. This power is 
exercised, not by direct inspiration through the leaves, but 
by, the medium of^articular ‘'nodules” which form upon the 
rootlets of the plant, and enable the plant to utilise the 
nitrogen supplied from the atmosphere (see paragraph 60). 

The indigo plant {Indiyofera tinctoria) belongs to the 
Natural Order Legummoace, and, although scientific investi- 
gation has not, as ycjb, been specially directed to it, I have 
little doubt that it will bo found to possess premerties 
similar to those already established in the case of other 
Leguminoaai that tave been , studied. Presuming this to be 
the case, we may have in this the explanation of the con- 
tinued cropping with indigo that is such a remarkable feature 
in India. It is not, I should point out,, a parallel case to that 
of continuous cgm-growing, the possibility of which has been 
clearly shown in England ; nor yet is it like the continuous 
cultivation of such crops as sugar-caifb, coffee, tea, &c., in the 
West Indies and elsewhere. In these cases the conjiinuity is 
maintained by the heavy application of manures which supply 
the demands of the plant, and accordingly, if there be manure 
enough, and of a suitable nature, rotation may, within limits, 
be dispensed with. Thus, at Rothamsted, Messrs. Lawes and 
Gilbert have, grown wheat and barley cdStinuously .for 50 
years without change, by the aid of artificial manures. At 
Woburn, I myself have under, observation similai^experhaents 
yehere these com crops have been sown year after year for 
16 successive seasons, and still continue to yield aii undi- 
luinished produce. The limit, so far as the practical; farmer is 
concerned, is that of the expense and .trouble of keeping the 
land clean, and of freeing it. from the weeds oRrBch are the 
invariable qoneoznitaht of these crops. These can best te got 
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rid of by introducing a change of crop, and by growing one 
thei habits and cultivation of which diner from those of the 
crop which has preceded it. In this sense a root crop may be 
termed a " cleaning ** crop. 

But though the case of indigo is analogous in the respect JJ^uriugfor 
of requiring. an occasional “ cleaning,” it is very different in 
that of manurial treatment. Broadly, it may be said that 
the. only m^ure for indigo is indigo itself, in the form of the 
refuse indigo twigs and leaves, termed meti which are removed 
from the vats after steeping has been done. Artificial manures 
have made no way in India, and where they have been tried 
for indigo they have not clearly shown any compensating 
benipfit. Even with simpler manures, such as lime, gypsum, 
nitre, &;c., there is uncertainty, as to their efficacy. Seet, on 
the other hand, is known to be beneficial, though it has yet 
to bo established liow it acts, whether by virtue of the 
nitrogen which it supplies, or on account of the vegetable 
matter which it returns to the soil, or possibly dvfen by its 
physical effects and moisture-holding properties. What the 
planter does complain of is, that he has not as much seet 
to put on the land as he would like. 

Indigo cultivation, accordingly, is not an illustration of 
rotation being dispensed with by means of hcjavy manuring, 
but the explanation of its continuation may possibly bo 
found in the power which it shares with some others of the 
Legnminoace, of assimilating atmospheric nitrogen. This 
opens up a'very interesting field of investigation, for which 
India affords special opportunities. 

346. While indigo may thus be, and is, taken year after 
year, it is known that a change of cropping is occasionally 
desirable or even necessary. This is termed a rest ” for the 
land. Similar, though more serious in result if not freely 
practised, is the change required witlf^ clover-cropping in 
England, the land being rendered “ clover sick,” as it is termed, 
if clover be too often repeated during the course of a rotation. 

Miss Ormerodj lately Consulting Entomologist to the Royal 
Agricultural Society, has shown that, concurrent with, even if 
not causative of, this “ cjlover sickness,”, is the presence of a des- 
tructive eel-worra {Tylenchua devaatatrix), whose extermina- 
tion is b&t effected by “ starving it out ; ” in other words, by 
growing in place of the clover some crop on which the ‘ 
Tylenchua wul not thrive, and in not repeating clover until 
the pest has died out. 

Similarly^ the* indigo crop has its own particular pests, 
although their ravages are not so generd as to prohibit the 
cultivation of the crop. Caterpillars and a kind of cricket 
called zirwah, which burrows in the ground, are its principal 
enemas. 

. A, change of cropping is the most effectual means of getting 
rid .of ,the peats, both insect and vegetable, which attack the 
plapt, and wAich are^ore or leas fostered by the continuance 
of one and, the same crop upon the land. A change in culti- 
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vation is also beneficial to the soil, and the growing of a crop 
different in its plant-requirements to the preceding one 
enables dormant or non-utilised constituents in the soil to be 
made use of to the advantage of the new crop. I believe that 
change of cropping might be usefully followed in indigo culti- 
vation to a much greater extent than is now the case, and 
this without expenditure of more manure. What has told 
in the past against the practice is tUb anxiety of the planter 
to get his money as quickly as possible out of the indigo 
cultivation, and therefore to put as great a breadth of land 
in indigo as he can. 

347. Care is shown in the selection of seed, for in thlh 
respect the European planter does not follow the Native. 
There are English merchants at Cawnpore and elsewhere who 
make it their business to select and sell good seed to the 
planter, and the planter in turn is very particular* to get a 
change of seed. • 
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348. There is, however, considerable Uncertainty as to 
whether thick-seeding or thin-seeding is the better. Then, 
uncertainty exists as to manuring, except in the value attached 
to the refuse indigo plant or sect The seet water, or water 
run off from the settling-tanks in which the finely divided 
indigo deposits itself, is sometimes used on the land with a 
manurial object in view, but it is more often allowed to run 
to waste, as being worthless. Its value has yet to be demon- 
strated, and I could form no definite opinion on the point 
without chemical examination and experimental trial. There 
is much difference of opinion, again, as to whether seet should 
be spread on the land thickly or thinly. Each planter has 
his own idea of what is best, and he holds to that. Another 
disputed question is,when the seet should be put on. Some 
planters cart it out fresh, straight away from the steeping- vats, 
others prefer to let it rot and to apply it when old. 

I have been on estates where it is the practice to collect bones, 
to grind them in a mill, and use them as manure ; more often 
they are collected, broken and bagged for exp<h*t. Thus, 
even by the European planter, the value of bones has not been 
established, or, rather, a better return can be got by^the sale 
of the bones. I have been with a planter whose belief in^he 
* sulphate of lime (gvpsum) and other sulphates was almost 
unbounded, also with another who thought that nitre was what 
was wanted for indigo, whilst many more whom I met 
ridiculed equally either idea. But I never saWany where what 
I would call a ** Comparative trial,’* conducted on a level 
uniform piece of land, with portions marked off, one cul- 
tivated in one way and another in a different way. . Suppose, 
for example, one plot thicklv sown, the a^oining one tnimy ; 
one manured with seet thickly spread, the other wiiJi a tm 
dressing only ; one on which seet water had beey poured, the 
other with the same volume of ordinary water only ; one 
manured with fresh seet^ the other with old seet ; one manured 
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with bones or with nitre, or else gypsum, and a corres- 
ponding one without. These ' might all form useful experi- 
mental trials, and I might easily multiply them, but enough 
has been said to show what scope there is for enquiry in 
connection with the cultivation of the indigo crop. The most 
I could hear from any planter was that he had tried this or 
that plan one year, but he* could not see any benefit from it, 
and so did not repeat the trial. But I cannot regard these 
as ** comparative trials.” An experiment, to be a real one, must 
be a test of one practice against another, carried on side by 
side, under as similar conditions as possible, and it may have 
tS Jbe repeated, and ought to be repeated, before a definite 
conclusion can be come to. •It is not that a large area is 
required, or that the risk of heavy outlay is incurred. 
For an experimental area, an acre, or even half an acre of 
land would* be ample, and if every field had such a^ q.rea, and 
if it were fhade the “ learning school ” for future extension of 
one or the other practice, great benefit would result, and an 
answer be given to the many questions awaiting solution. But 
the planter prefers to put a whole large area under a so-called 
“ experiment ” and to incur risk and expense in giving it a 
thin or a heavy dressing of seet, of bones, or other manure, 
without having previously ascertained by any trial on a small 
and inexpensive scale whether it is likely to succeed or not. 
If only planters would adopt the simple plan of making " com- 
parative trials ” on a small scale at first, they would gain 
knowledge which would repay the trouble over and over 
again when they came to applying, the result to the larger 
area. But what happens is, that when the crop is ready to 
cut, all that the planter thinks about is to get it carted home, 
and to put it in the vats as soon as possible, and so the ” experi- 
ment” has to go to the wall. I know onl^ too well that this is 
the general fate of experiments in England as well as in India, 
and the indigo planter in no way differs from the average 
good English farmer, who, though he may be induced to start 
and to w%^ch an experiment while it is in progress, yet 
fails at the last by not reaping the produce separately and 
weighing it, but allows*” estimate ” or ” guess-work ” todiake 
the plac9 of ascertained ” fact,” and recorded result. I know 
that there are difficulties to contend with, and that the separate 
reaping and weighing at harvest involve trouble which comes 
at the most awkward time, but I am equally certain that until 
planters will g(^to the trouble of seeking^ truth in the way 
which I have indicated,' no definite progress will be made, 
nor the many questions affecting this important industry be 
decided. * 

84 ; 9 » If the remarks which I have made apply to the culti- 
vation, similar ones might be made with even more force 
upon the ma^iifaotute of Indigo. It is allowed on all sides, 
even by the planters *themselves, that the manufacture, as at 
present conducted, is a mere ” rule of thumb ” one, and utterly 
unscientific in character. So, indeed, 1 found it to be, though 
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it is no ea^y matter to say off-hand how it should be altered. 

I saw enough to warrant me in saying that there is ample 
scope for improvement, for instance, in the replacement of ' a 
“ rule of thumb” method by a strictly scientific one, one, that is, 
in which the details of every step are thoroughly understood. 
But, at the same time, I could see that it would not be do^ne 
by anyone coming as 1 did and simply throwing out a 
suggestion or two ; but that it would require the aid of some- 
one who had made a thorough investigation of the whole 
subject from the chemical side, and who could study each 
detail, ascertaining, exactly what changes take place at each 
step, and then following these throughout until the final 
stage is reached. The same difficulty which attends experir 
ment in the field accompanies experiment in the factory. 
There is the anxiety to get on as quickly as possible, the im-' 
possibility, of chocking any process when in actual operation 
and the preference to continue in known ways ratlier than to 
run the risk of failure with new ones. And so, I fear, it will . 
always be, until someone lays himself out to carefully work at 
the subject, and to experimentalise, so that the changes 
which take place and the conditions which regulate these 
changes may be fully understood. The planter is not a man 
naturally of a scientific turn of mind, and he does not care to 
experiment in directions not understood by him. The same 
causes, I regret to say, make him, not unfrequently, the 
laotnre. victuu of the profcensions or persuasions of men who, with 

* some smattering, perhaps, of scientific knowledge, induce him to 

adopt this or that patented method of their own, assuring 
him that thereby he will distance his brother-planters in the 
quantit^jr and quality of his out-turn. . It is surprising what a 
readiness is shown by the planters to take up and to work for 
a time the inventioh of some adventuring so-called •‘chemist,’^ 
although previous efforts of the latter may be known to have 
proved disastrous failures. There is always someone ready to 
take on the new“ patent process,” and to embark upon it, in the 
hope that, out of the many plans that have been put forward, 
one at least must turn out a succes^, and that it will be his 
good fortune to secure that one chance out of the hundred. 

If planters, instead of endeavouring to gain an advantage 
one over the other, would only combine together to hav^ the 
whole subject carefully worked out by a man of emittent 
scientific standing and of known integiuty, the result might 
be attended with enormous benefit to the whole of the 
planting communfty, and the enquiry could be carried out at 
an infinitely lower cost than is nouv expended by individual 
planters or trading firms in abortive attempts to secure an 
advantage over their competitors. 

PaoMiigof 350. To take some of the points in dispute. It is still 

todietin unknown which is the best way to pack the buddies of indigo 

S lant in the steeping- vats ; whether, for instance, they i^uld 
e tightlyor loosely packed. Some planters support one view, 
^ ^pthers the opposite, while many maintain that the manner of 
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packing is quite immaterial. The kind of water which it is ad- 
visable to use is another matter for discussion. It is argued' 
though quite empirically^ that the white streaks often found 
running through the blocks of manufactured indigo are the 
consequence of a hard water being used, that is, one containing 
a quantity of lime salts. To obviate this difficulty, some 
planters have employee^ a process for softening the water 
before it is run into the steeping*vats. But there is no 
satisfactory evidence as to whether this is essential or even 
desirable. The supeiior quality of the "'mark” of a particular 
factory is frequently put down to the kind of water used, and 
there is a general agreement that soft water is preferable to 
hard, and that muddy, stagnant, or foul water is prejudicial to 
the production of a good q^iality of indigo. I have little 
doubt that the kind of water used is of material importance, 
foi; soft fi,nd hard waters have very different extractive 
powers. *But it has still to be determined whether the 
matters capable of being removed from the indigo plant by 
the one kind of water and not by the other are conducive to a 
laraer or better out-turn, or otherwise. 

The length of time which steeping should occupy is another 
debated point. Some say that the best colour is got by short 
steeping, and that though the quantity obtained may be. less, 
the best paying result is obtainable in this way. Others will 
steep for nine to ten hours, or even for as long as twelve and 
thirteen hours. 

851. Over the question as to whether the cut plant should 
be steeped in water alone, or with some chemical re-agent, a 
great deal of speculation and a great deal of -money have been 
expended, and so far with little result. Tt is this stage 
which has been the principal field for the ingeniifoy of the 
“ inventor.” The use of nitre, aminoi|jia, alum, carbolic acid, 
caustic soda, and other materials has been brought forward, 
and each plan finds some planter or other who is willing to 
take it up from time to time, although as to what the action 
of the adjjled chemical is, there is complete ignorance. 

362. When we pitbs on to consider the “ heating ” process, 
the want of harmony between practice and theory is more 
than ever apparent. The accepted ideas of each are indeed 
almost diametrically opposed. What is effected by “ beating ” 
tile indigo-oontaining liquid after it has been run off from the 
steepix^vats is very far from being known, and until some 
oiif» of high clTemical attainments can w^rk at the subject, not 
sintplv in the laboratory, but also in conjuction with the 
actuiu manufacturing process, the real solution pf the question 
will be very distant. The entire manufacture, from the 
. hw ginnmg to the end, is one which should be intensely scientific, 
and should proceed on the most definite lines, instead of which 
it is, as X have desoribed it, a rule of thumb ” procedure. To 
take a tingle iimtanee. The time at which beating ” should 
cease is determined' by a very rough test, the objeot of whfch is 
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to see whether the indigo has been separated ontfrom th^water. 
If the finely-divided indigo settles down quickly and leaves 
no blue solution above, the "beating” is considered complete. 
This may serve as a rough indication, but is not more, and it 
ought to be replaced by a chemical test which would indicate 
more certainly whether a quantity of indigo was being run to 
waste or not. 

ft 

f iling" 3SS, After the indigo has deposited itself in the "beating- 
vat ” and the supernatant liquid has been run ofi*, the finely- 
divided indigo or " fecula” is transferred to the boiling-vato. 
But, here, again, difierence of opinion exists as to whe^ei^ it 
should be &>iled once only,- or twice, and also as to the 
temperature which it is best to employ in boiling. 

^6 ^cacttnl ami Dr. Watt, in the able article which he has written on 

▼im expand, indigo in the Dieftionary of Economic Products^'' reviews 
fully the bearing of scientific investigation upon the manu- 
facturing process, and emphasises the failure to apply the 
former to the latter. The main question, as to what ** beat- 
ing ” effects, resolves itself into that of whether oxidation is 
produced in the beating-vat, or whether the change is one of 
a ^rely mechanical nature. 

The colouring matter contained in the indigo plant is a 
soluble ^lucoside termed indican, which, on maceration of the 
plant with water, is converted into indigo Mne, and this 
latter, on fermentation, is reduced to indigo-white. 

The view of the practical man is that when the plant is 
steeped in the vat, fermentation takes place, indigo-white is 
produced, and in the beating process^’ this is oxidised back 
again to indigo-blue. Consequently, several patents have 
been introduced with the object of facilitating fermentation 
and rapid oxidation,q^and they consist in the addition of 
substance's, such as nitre, alkalies,' &c., to the steeping- 
vat, or to the beating-vat. If oxidation is effected by the 
beating,” the liquid as it enters the beating-vat from the 
steeping-vat must be indigo-white, and this, by the oxida- 
tion, becomes converted into indigo-blue. Bift if the 
liquid as it enters the beating-vat is already finely-divided 
indigo-blue, there can be no use in putting oxidising m^tei^s 
into the beating-vat, and the change produced by the '’beatii^” 
must be a purely mechanical one. 

The chemist who has worked most at this subject is Sehuncki 
in Germany, and he has clearly shown that oxygen is not neces- 
sary either for the jieGomposition of the co!touring matter 
indican in the plant, nor for the formation of inm^blWs 
Therefore it is hard to see what good purpose the adcution ^ 
oxidising agents can effect, and possibly it may do barm.' 
The.furUier investigations of chemical .seiepee have led to the . 
conclusion that fermentation is not required at all,, but that 
by simply macerating the plant with,wa^er or with alittla 
•inaicap^ is extracted uid is decomposed ulW . 

^digo^Vm and an indigo-sugar, called indiiduem.. What is .. 
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needed, therefore, is, not to assist, but to prevent fermenta- 
tion the effect «f which would be to decompose the indigo- 
bine into indigo-white, and necessitate its re-oxidation to 
indigo-blue. The process of manufacture as now generally 
carried out would appear to be this latter one, and to comprise 
really three stems, viz., the formation of indigo-hlue, the 
reduction to inaigo-wki^e, and the re-conversion to indigo- 
blue, whereas the chemical process would be a single one, 
viz., the formation of indigo-blue, and its retention in this 
form by arresting fermentation. 

m. It would be of little use were I to enter further into 
iSie discussion of what takes place, but I have said sufficient 
to show that at almost every stage of the manufacturing 

E rocess there is an absence of any definite knowledge. This 
npwledge can only be obtained by the application of 
chemical science to the manufacture. In hardly fixiy other 
branch oi^industry where chemical processes play an important 
part is there such neglect to obtain the scientific help that is 
required for the proper working of the industry. But, in the 
case of indigo, the old ways are kept to, and no advance is 
made. Meantime, chemists are busy in England, Germany, and 
elsewhere, in working out methods for successfully replacing the 
naiuralproducthy artificial means, just as they have done in the 
case of cochineal, madder, and other dyes. I regard it merely as 
a matter of time wheh this will be successfully done, and it can 
only be postponed if those who are engaged in the indigo 
industry will make use of the very best scientific assistance 
they can obtain, for the purpose of putting the manufacture 
upon a rational and scientific basis. If the indigo planters 
would but combine together to engage a chemist of high 
standing who would take up this investigation in a thorough 
manner, it would be the very wisest tiling they could do ; 
otherwise they must be content to see the prosperity of the 
industry gradually decrease. 

856. Undoubtedly there are improvements which can be 
effected inVonnection with the system under which indigo is 
cttltivated. . • 

Undes the as$amvwar system (the one most generally 
adopted) the planter takes a lease from the zemindar, and the 
raiyat is virtually a tenant of the planter, but is obliged to 
put a certain proportion of hi;; holding under indigo each 
year for sale to the planter. 

It mast be acknowledged that indigo-growing under these 
conditions is not altogether a voluntary system on the part of 
the raiyat He does' not look on the indigo crop as he does 
on a food crop ; there is not the same inducement for him to 
groiv a good crop, since he is paid one of two rates, either for 
a fuU-erdp or for a half-crop, and not according to the actual 
yields The' itaiyaf 9 , constant endeavour is, therefore, to give 
his'^ worst land for growing indigo, whilst the planter's 
aim it to get the best land/ 


The neoeeilty for 
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On the other hand, the planter has his own difficulties. 
For instance, he has a large capital invested in his manu- 
facturing plant, while he is himself placed to a great extent 
in the zemindar^s hands in regard to the continuance of his 
lease ; he has to meet the difficulty of procuring sufficient land 
for growing the crop under the system generally prevalent, 
whilst were he to adopt that of purchasing the plant from tjhe 
raiyat by the bundle (the Jehusici system) he might not get 
sufficient crop. 

The prevailing system, it is right to say, is not a creation of 
the English planter ; he found it existing when he came, and 
has simply continued it. 

Lastly, all alike, whether planter, zemindar^ or raiyat, 
suffer from the non-existence of a proper Record of Bights, in 
which the areas of holdings and ^e rents charged should be 
clearly defined. • » 

Tea. * 

357, I took the opportunity afforded by my travels, of seeing 
something of tea cultivation both in the Neilgherries and at 
Darjeeling. 

This industry, like that of indigo, is one in which empirical 
rules take, to a great extent, the place of ascertained and clearly 
defined truths, and both in the growing of the crop and in the 
manipulation of the tea, there is much still to be learnt. My 
visits were of too hurried a nature to enable me to do more 
than get a general insight into some of the questions which 
are waiting for solution. 

368« There appears to be still a good deal of ignorance as to 
the elevation best suited to tea cultivation. Thus, in the 
Neilgherries, tea is^rown as high as 7,300 feet above sea- 
level, while in the uuchterlony valley the elevation is 3,500 
feet only. In the Darjeeling districts similar wide variations 
are found. 

Then, in respect of the soil, little is known as to its require- 
ments. In the Neilgherries, for instance, there is good 
reason to believe that a deficiency of lime, if not of avaimble 
potash also, has had to do with the decadence of tea ctffiiva- 
tion there. On almost all sides there is but little ^nown 
about manures, even about those which are available, such as 
oil cake and bones ; the different oil cakes are classed together 
just as if they were the same and of equal value ; it has 
not been established 'whether bones are useful, whether gr^n- 
manuring is advantageous, and still less on which lands , the 
, systems should be or need not bq employed. The influence of 
particular fertilisers, such as nitre or other potash-containmg 
manures, or else of phosphatic or nitrogenous manures, upon the 
quantity and quality of the tea is not definitely knoirn. In 
regard even to tillage there are questions, for ' example, as to 
what depth of soil should be turned lip, whether the land 
slfould "he left in clods or be tilled finely, how far, dridna^e 
is requisite, &c. 
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859. The same kind of difficulties are met with in the 
manufacture of tea ; and the delicate processes of drying, 
withering, rolling, fermenting, firing, &c., are carried on with 
an almost entire ignorance of the chemical changes which take 
place at each stage, and without the power of controlling them 
in any way. By long practical experience a great deal of 
knowledge has been gathered by skilful manipulators, and the 
changes of appearance in the leaf at the different stages are 
closely watched and taken as a guide, but this is very different 
to knowing exactly what does take place, and how to regulate 
each operation, so as to produce the best result. 

*360. Another field of enquiry consists in the study of the 
insect and other ravages to which the tea plant is exposed, ** "* 
and in devising means for combating them. 

The “ red spider ” (.Tetranychus biaculatua) and the ** tea 
bug ” {JHjlopMia theiovora) are the main insect pests, and, as 
yet, no successful way of preventing their attacks has been 
found. Mr. Wood-Mason ih pai*ticular has given a great deal 
of attention to the study of the work of these insects. At 
Darjeelin'g I found that “ sulphuring was largely made use 
of' to guard against "‘red spider,” but it was an expensive 
process, costing quite Bs. 20 an acre. 

361. It is an acknowledgment of the importance of scien- Appointment of 
tific inquiry in connection with the cultivation and manu- iSSiIStw 
facture of tea, that the Indian Tea Association have 
commenced a definite line of investigation, and have secured 
an analytical chemist of their own. Mr. Bam her was originally 
appointed in October 1890 for a term of IJ years, and has 
already presented his report of the progress made during the 
first year ; this has had to do with enriuiries as to the soils, 
cultivation, and manuring of the te^lant. It is now pro- 
posed to continue them for one year more, but more specially 
to devote investigation to the manufacture of tea. 

I am far from saying th^it an enquiry lasting over 2J years TheimaiBoitiwj 
will not be productive of some good, but 1 am decidedly of 
opinion that the time is far too short to allow of the solution 
of any but a few ni the many problems which have been 
sketcl^ed outfor decision. It seems a pity that an enquiry 
affecting an industry of such importance, and representing 
80 much capital as the tea trade possesses, should be limited 
to 80 short 8 term. • ^ 

The first thing that a man coming but to take up a work of Proper method 
this nature iflust do, is, not to make^ discoveries off-hand, ®“*i“**^* 
or to invent theories, but to make himself thoroughly con- 
versant with what has been done before, both in the culti- 
vation and in the manufacture. It is only after this that he 
can be expected to usefully apply his scientific knowledge to 
the actual details. This is a work, not of a year or two, but 
qf several «yearS;| and it necessarily involves patient work and 
patiqnt waiting, t&qiigh sooner or later I am sure that the 
.mdustiy will reap the benefit, as others have done '4'hich 
have made use of the application of science to practice. 
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362. My tour took me through some of the coifee-growitig 
districts of Coorg and Mysore, and, besides meeting a number, 
of planters, I stayed some time with Mr. R. H. Elliot on his 
coffee estate at Bartchinhulla, Munjerabad, where I had a 
good opportunity of learning about this industry. 

As compared with tea, the industry is a much simpler one, 
for the manufacture does not involve the careful manipulation 
that is requisite with tea; but the actual cultivation is a 
matter of equal importance in each case. 

368t I may briefly say that the same questions which I have 
alluded to as being still in dispui^te as regards the cultivation 
of tea. present themselves when dealing with coffee-growing. 

The important matters of elevation, aspect, and shade, are 
by no means determined, nor are they attended t'o as they 
ought to be. The nature and requirements of the soil^have not 
been sufficiently studied, whilst there is much to learn in 
regard to manures, their use and relative values. Lastly, 
there are diseases and injuries to which the coffee plant is 
liable, but which have not yet been successfully combated. 

A suitable elevation, as in the case of tea, would seem to 
have much to do with the successful cultivation, though along 
with it must be taken the consideration of rainfall. The 
Bartchinhulla estate is about 3,000 feet above sea-level, and the 
rainfall is from 90 to 100 inches, but at Messrs. Cannon’s 
estate, where coffee of the highest repute is grown, the eleva- 
tion is 4,500 feet and the rainfall is only 60 inches. 

Tho kind of soil, or rather, its earlier history, is a point of 
the highest importance. If the land has previously been old 
forest land, thinned foi the purpose of growing coffee, it is 
likely to do well, b%tt if it be that which has before been 
under cultivation, more especially of the class known as 
kuTTiTi cultivation (in which the land is cleared by cutting 
down the wood, setting fire to the vegetation, and growing 
crops without manure of any kind) it is not nearly^ so valu- 
able. a 

The aspect must be studied, chiefly in the matter of shade, 
while both the presence of shade and the kind of shade provided 
are most essential points. Perhaps nothing affecting the 
cultivation of coffee impressed me more than the importance 
of shade. I have been over estates where shade has been 
attended to, and I have noticed the healthy and natural 
growth of the bushes. I have also been to other estates 
where shade has^ been neglected and dependence has been 
placed upon heavy manuring. The result has been that a 
forced unnatural growth of the bushes has taken place and an 
unhealthy appearance has been caused by the presence of a 
heavy crop with but very little leaf or young wood", A 
heivy crop of berries may in this way be produced for a few 
Veal'S, but then the bushes will in all probability fail, aUd in 
^e end will not succeed like the shade-protected and less * 
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forced bushes, even though, for the time, the latter may yield a 
lesser crop. A sure sign of the land being too highly u^anured 
is the appearance of shoots all up the stem. The indication 
of a good bush is, on the contrary, the healthy growth of new 
wood on the branches to form the fruit-bearing branches of 
the year to come. I have little doubt that the failure of 
many coffee estates is due to the clearing away of the trees, 
and the neglect to provideftother shade. The provision of proper 
shade constitutes a study in itself, to which too much 
importance cannot be paid, and if it be neglected it cannot be 
made up, more than temporarily at least, by any quantity of 
manuring or other means. The amount of shade should vary 
vRih the aspect and be so arranged as chiefly to protect the 
plant from the sun at every point during the hours when it 
IS at its fiercest. It is recognised that trees difler very much 
in their suitability as shade-givers. While some supply but 
little leaf deposit for renewing the soil and spread put their 
roots alofi^ the surface of the ground, thereby depriving it of 
moisture and nourishment, others such as the Jack-fruitiYQii, 
and the cubbuaarree, goni, mittli, poonav'id, &c., are of a 
different habit of growth, and afford a large leaf deposit. 

Nor is it enough simply to provide shade at the outset, but 
tnere should be a auccesaion of shade, the older and taller 
trees being successively removed for timber or fuel as the 
younger ones come on to take their place. 

The mechanical cultivation of the soil must be closely xiuage. 
attended to, for it must be kept constantly stirred and not 
be allowed to get hard. To go on the land when it is wet is 
certain to do great harm. Perfect drainage is of the highest ■ 
importance. Holes called “ renovation pits '' are dug on •• Rmomion 
sloping ground in order to hold up the soil and prevent it 
from being washed away by the heavy rains in the wet 
season. These are generally 3x2 x^‘ feet, and are put 
between every four bushes.; into them the leaves which fall 
from the shade-trees are swept, and in them the fine earth is 
retained as it washes down the slope. When the holes are 
again dug,^ this earth and leaf mould is spread around the 
stems of we shrubs. But I could not help thinking that 
the renovation pits*” were often unnecessarily numerous 
and close together. The digging of them is laborious work, 
and the ground is apt to get somewhat consolidated, besides 
which, in the digging, many of the rootlets of the coffee-plants 
are cut across and sometimes even the larger roots too. 

Therefore I thipk that the number of pits ” should not be 
greati^' than is necessary in order to stop the surface wash. 

At present it is the practice to regard these pits as means of 
bringing the subsoil to the surface, as well as of catching any 
wash, or of Wding vegetable matter. It by no means follows 
that it is always an advantage to bring the sub-soil up, for it 
may be poorer in qu^ity and the richer top-soil may thus be 
buried. • , • . 

M to the soil itself, judging from analyses which I have sou-oomtitiMBti. 
made of eoffee^ils from Mysore, there appears to be clear 
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evidence {see paragraph 63, as also Appendix B.) of the want of 
lime in the laterite soils, also that phosphoric acid and potash {see 
paragraj^h 65 and Appendix B.) are less abundant than in soils, 
of afluvial nature in other parts of India. The frequent use 
of bones by coffee planters as a inanurial agent is a support to 
the belief in the need of phosphatic manures, and it is probable 
that potash-containing manures might also be usefully 
employed. In Appendix B. 1 give, some detailed analyses 
of Munjerabad coffee soils, and I would, in passing, comment on 
their richness in vegetable matter and in nitrogen resulting 
therefrom. This is accounted for by the fact that the land is 
old forest land, and it is likely that lime and mineral ingre- 
dients are what the soils require rather than more vegetable 
matter such as would be conta^med in oil cake, cattle-dung, 
&c. It is, indeed, quite possible that over-richness in nitro- 
gen may produce a rankness of growth, and over-development 
of leaf to the exclusion of berry. In other cases, and where a 
lessor richness of surface soil is found, the reverse may be the 
case, and there may be decided need of organic manures. All 
soils cannot be treated alike, but each must be considered in its 
own special relations. 

Differences of practice occur in the manner of applving 
' manures, some planters preferring to throw manure broaacast 
and to fork it in, others thinking it better to dig a trench 
round the bush about 1 foot or feet from the stem, and to put 

back the soil mixed with whatever manure it is intended to 
apply. But I am not aware of any comparative experiments 
that have been made in order to test which is the better plan, 
and, indeed, it would very probably be found best to put one 
kind of manure on in one way, and another in a different way. 
The plant food thus supplied should be put where the rootlets 
can best avail themselves of it, and therefore I should be in 
favour of scattering iK.anurc about rather than of accumulating 
it in one spot or even in a circle, so, long as it is not too widelv 
scattered or put beyond the plant’s reach. Bulky manures, such 
as cattle-manure, leaves, and similar vegetable matter, require 
to be incorporated with the soil, so as to exercise beneficial 
mechanical as well as chemical effect on it, whereas soluble 
salts, such as potash manures, may well' be sown on the/f sur- 
face or be lightly forked in. The time of application will also 
differ according to the nature of the manure, bones and other 
materials which take long to decompose being better suited 
for early application, and more readily decomposable or solur 
ble manures for a laW dressing. 

If coffee planters would make a few small but careful eimri- 
ments for themselves they would certainly be able to obtain 
more information as to ^eir particular land than could be 
given by anyone advising them, but who does not possesfti.'ihe 
requisite information as to the soil, thesituation, and other local 
conditions, or even as to the manures which are readily obtain- 
> able. Manures, such* as bones, oil cake, &c.> are too generaUy 
' us^ becliuse they have always been used, and because there is a 
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general belief in their utility, but it is more than probable that 
in some, cases large sums are needlessly expended on them, 
while, in others, lack of lime, potash, or other soil -con- 
stituent, may be responsible for a diminishing yield. 

, 864. The coffee-plant, like the tea-shrub, has its own particu- SSJJJJ ‘/'JL 
lar enemies, of ^hich the chief are the '' borer ’’ and the leaf 
disease.” By planting ggod kinds of shade trees the borer ” 
has been largely suppressed, and is now but little dreaded 
under the best conditions as to shade. In open plantations 
or under bad kinds of shade trees leaf disease ” inflicts much 
damage, but not under good shade or on well-cultivated land. 

to liability to disease, the most that can be said is that if 
the plant be maintained in^ good active growth, and not bo 
uhnaturaUy forced, it is less prone to disease and attacks than 
if the soil be not maintained in fertility, or if the plant be 
forced on so as to produce berries to the exclusion of a fair 
proportion of leaf. • • 

Mr. John Hughes has examined healthy and diseased leaves 
of the coffee plant, but the analyses, though showing the com- 
parative poverty of the diseased leaves in soluble organic and 
mineral constituents, do not point to the presence or absence 
of any particular constituent which might be considered 
deficient in the soil or be supplied in manurial form. 
Sulphuring and limewashinghave been put forward as remedies 
for ** leaf disease,” and I might suggest another viz., the use of 
“ blue-stone ” (sulphate of copper), in the form of the mixture 
with freshly slaked lime, known as Bouillie Bordelaise,” and 
already used with much success in vine cultivation. ITnfoi*tu- 
nately, the difficulty of transport, and the difficulty of getting 
labour, would militate against the success of such remedies, and 
against their extensive application even if they should be found 
to be protective in character. But it would be well worth 
making experimental trials in order to^scertain the efficacy 
of any suen applications. 

865. Two main difficulties which coffee planters have to Twomda 
contend udth are, that they cannot get enough labour and that 
they cannot get enough manure. As to labour, although high 
wi^s are given (Bs. 7 per month for men, and Bs. 5 for 
women^, it is very difficult to procure enough just at the time 
when it is most wanted, while, as to manure, the difficulty and 
cost-of transport are heavy, and there is not a sufficient supply 
of manure to meet the demand. The ei^tension of railways 
will- undoubte^y help much in removing the difficulties both 
as to the supply of labour and that of manure. 

Cardamoms, Cardatnom$. 

306: Associated with coffee*growing, more especially in 
Coot]g^ is the cultivation of Cardamoms, an industry which, 
msHiutely, was most remunerative, and to which I would 
oierdly allude in passing. * It is found that after continuously 
Ig^wingthu ^p for Mme -time, the produce declines m^te- 
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riallj, and it is clear that consideration on^ht to be tttm^ to 
the manurial point of view of the cnltivatioh> a su1:||ocf 
which up to now has been quite neglected. 

Tobacco. Tobucco. . h 

867. The cultivation of tobacco is one on which great 
care is bestowed. Like opium and sugar-cane, the crop 
carries with it considerable profits, but it is almost entirely 
grown upon good land and where both manure and water 
are available. Speaking generally, the crop is grown ia 
rotation with other crops, but it is not unusual in some parts 
to grow tobacco year after year on the same land. In Oujarit 
(Bombay) and Sind it is the common opinioil that the quality 
of tobacco is much improved by continuous growth of it 
for many years on the same spot, and fields can be pointed 
out which have produced tobacco for 40 years and more, and 
are specially noted, the produce often fetching quite ^'fancjr ” 
prices. Manure is, of course, used lavishly. But ^his con- 
tinuous giowth of tobacco in certain districts is remarkable, 
and well deserves investigation, inasmuch as in other parts, 
for example, Rh6.ndcsh and Belgaum (where the produce is 
also good), the cultivators will not take a tobacco crop oftener 
than once in ton years, alleging as the reason the impossibility 
otherwise of keeping down the parasite {Orobanche Nicotianc^, 
which affects the plant so seriously (see later on, paragraph 
372). Tobacco is grown principally as a “ garden ” (irrigated 
by wells) crop, but sometimes also as a " dry ** (unirrigated) 
crop, the seed-bed only being watered by hand. I have 
instanced the preference of the grower of tobacco for par- 
ticular kinds of water, and in paragraph 99 I have given an 
analysis of a well water which had the reputation of being 
specially suited to the crop. I also mentioned in paragraph 
133 that in some parta it is the custom to spread round the 
plants earth which is impregnated with nitre. 

Theeuitiijtioi go far as the cultivation goes, I see nothing in which the 
raiyat can improve, for, like other “ garden ” crops, tobacSco 
is one over which no trouble is spared. It may ba possible 
to get better information as to the effect produced by 
manures of various kinds, such as cattle-manure, nitre, 
oil-cake refuse, &c., upon the quantity and quality ^f the 
leaf, but this will hardly be the case so long as the Native 
uses his present crude methods of curing. When, howe^r, 
as is now beginning to be done*' in Madras, private firms turn 
their attention to the proper manufacture ot tobacco and 
cigars, there will be the call for guiding the cultivation aleb 
in the most favourable direction. 

V 

Miniiriiif lor 3^ In Qujar&t (Bombajr) a great r deal of tobaeeo ia 

***'**-’ grown. At Nad^ I met Bai fidiadur j^eeher^ VUMridaa 

I>esai| a- most enlightened and leadine agriealtnrist, who haa 
given a great deal of attention and ^o mqpey m atteimpta to. 
impmve the gromng and the cuijng of tobi^.. At .Uib fnm 
oftlroNadiad.^Bpi^turalA88ociatidh^dfwhiohillir.]Eioehor^ 
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is sn . active sumorter^ man^ experiments have been 
car^^ Qtity and are still in progress^ in order, to find the manure 
best suited to the tobacco erop^ Thus, theeffect of the following 
manures was being tried at the time of my visit : cow^dung, 
goAla’^roppings, castor cake, saltpetre, and tannery refuse. 
Tim general conclusions obtinned tnus far are, that saltpetre 
gives the largest‘yiel4> but does not produce a tobacco which is 
relished; and that fbr quantity and quality together, the best 
results are given by the goats -droppings and bv the tannery 
refuse* Hr. Becherdas Desai, in addition, has cultivated 
tobacco on a large farm near Nadiad, and has endeavoured 
to introduce the produce into the European market. Though 
tHKtobacco is pronounced by exports as being carefully cured, 
a peculiar strong flavour is noticeable in the smoking, which 
renders the leaf unsaleable. Mr. Becherdas Desai is quite 
cognisant of this, and has tried long, though without success, 
to ascertain whether the drawback lies in the grqwjng or in 
the curi^ Finally, he has had to give up the •attempt to 
create a l^ropean sale for the tobacco. 

'<■ t 

369 * Curing of tobacco as conducted by the Native is done 
in a very primitive way.* The leaves are not removed one 
by one wnen ready for picking, but, after a few spots have 
begun to appear on the lower leaves, the entire plant is cut 
oti* close to the ground, and is left exposed to the night dew. 
Next day the plants are arranged in small circular heaps, 
about two feet high, with the .stalks outwards. At the close 
of the day the heaps are opened, and the leaves are spread 
out for the night. The next day they are heaped again, and 
so on until after about five days they begin to turn yellow. 
Then the plants are hung upon horizontal poles for 1*3 to 20 
days, the stalks being pressed close to each other. After this 
the leaves are again packed in square h^ps, and these heaps 
are opened and re-packed every twe^or three days. The 
leaves begin then to sweat and finally to turn black. This 
blackening is a sign of /fermentation being finished, and the 
leaves are, then stiipped oS the stalk and tied up in bundles 
and bided** Often, crude molasses (jagri) and’ water .are 
sprijEikled on the leaves^after fermentation is over. 

370 . fhis process of curing is evidently a very crude one, 
and admits of very great improvement. The curing ' of 
tob^cp .requires every stage to be carefully watched, the 
teioneraturo to be observed, ai^df fermentation to be induced 
or ^eckpd at ^ the «act point which experience has deter- 
mined as being best. Eveiy leaf indeed should be treated 
as a unit Ib^ itself, and not simply as one of many leaves com- 
prising Ja bundle or heap. But it cannot be expected that the 
NaHte cultivator will! ever be able to do mneb more in this 
direcrion ^an he hae done, and, wherever a better leaf is 
re^uif^d, U .^11 have^ !to be obtained through the establisb'- 
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ment of separate curing-places such as those which have 
been started in the Madras Presidency^ and which will 
under the care of practised “ experts.” 

371« Endeavours have been made by Messrs. Begg, Dunlfp^ 
& Co. at Pusa in Tirhoot, and also at Ohazipur, North-\l^egt 
Provinces, to establish tobacco-growing and manufacture 
for the European market. Considerable advance has been 
made upon native methods, but it cannot be said that the under* 
taking has in either case been successful. A fine or even fair' 
quality of leaf has not as yet been produced, though whether 
^e soil, the climate, or the curing, has been at fault has not 
been ascertained. The failure to grow a high-class leaf in t|K> 
above places and also in Ouiar(\t may be due partly to the 
soil, but more probably to tne climate, which is not suffi- 
ciently uniform throughout the year, but exhibits extremes of 
dryness and of wet at different periods. For this reason the 
more regular warmth met with in Southern Madras^ and the 
greater freedom from extreme conditions may account for the 
larger measure of success which has attended the effoi-ts in 
that Presidency to establish the manufacture on an improved 
basis and with the assistance of expert knowledge from 
other countries. The prospects of the industry in Southern 
India are decidedly encouraging. 

872. The tobacco plant has a great enemy in the Orobanche 
Kicotiana or ^^Bodu** a vegetable parasite which growls out 
from the root-stock of the plant. It is an annual, but the 
seed is readily propagated and is hard to get rid of. It is 
very certain that it attacks weakly plants by preference, and 
thaA it occurs on poor rather than on rich soil. The only 
way to effectually remove it is to detach it from the tobacco 
plant before the seeding of the parasite has begun. Being an 
annual its preparatiai,^ may thus be prevented. Thorough 
hoeing of the land is very necessary, and careful cultivation 
is said to keep it down {ace paragraph 367). 

Flax and Jute. 

378. Flax or linseed is grown in India entirely for the sake 
of the seed, and not for the fibre. Indeed, experiments which 
have been made would seem to point to the ordinary li&seed of 
the country being best adapted as an oil-giving and noiaaa 
fibre-yielding plant. It has been urged that considera))lo 
improvement in the preparation of fibre both from the linseed 
plant and from san hemp (Crotalaria juncec^^ which is not 
really a hemp at alU could be effected if men skilled^ in the 
manufacture could be obtained from other coontnee to ijcimh 
the Illative how to dress the ilibtu. Blit more^ than. this; ia. 
involved. It would,, firstly, have to .he ascert^pdl wliat, 
kind of seed is the one .best, calculated 'to produce^. a . gbpd 
fibre rather than seed; and, secondly,, the method, of .cultiv^ 
tioh would have to be altered- ^ In ^ojblerjtopirpdmi^^ 
pla^t must be ao^ thickly so aa .ip gtow tidi and' 

not short and bushy, as is the ease at present. Futtheiv 
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it is more than likely that a good fibre^producing plant 
could only be grown well on a particular class of soil, a 
sandy ancf not a clayey one being requisite. The experiment 
has. bemi tried in the Punjab, but the manufacture of flax was 
not found to be a profitable one. Mr. Ozannc also tried the 

g rowing of, flax for fibre at the Bhadgaon (Bombay) Farm, 
ut it did not succeed, ^for, even though thickly sown, the 
shrub was found to branch too much, and would not grow 
properly. When tried as a rainy-season crop, Mr. Ozanne 
found that it would not stand much wet, owing to its liability 
to a kind of “ rust,” and when tried as a cold-weather crop 
i^^roved to be exceedingly delicate. Again, the preparation of 
flax fibre is much harder thai^that of either the san hemp or 
of jute, and it needs skilled supervision and the employment 
of an expert ” in flax-dressing. But the principal objection is 
that it is impossible to grow seed and fibre on the same plant ; 
if seed be desired, the fibre must be sacrificed, andrtfice versA. 

As long, therefore, as the cultivator gets a good proht by selling 
the seed he is not likely to risk the production of fibre, and if 
he is wanted to grow flax it must be made worth his while to 
do so. 

Even as regards nan hemp, (the preparation of which for 
fibre is easier than that of flax), its place as a fibre has been 
virtually taken by jute. 

374 . At Serajgunge in Eastern Bengal I had the oppor- Jntn. 
tunity of seeing the cultivation of jute, and also its preparation 
and manufacture. The damp hot climate that prevails here 




cultivated on rich inundated land which is constantly silt- 
renewed, there is little need of manuring, as a rule. Occasion- 
ally cow-dung is used, or a pulse-crop is fed off previously to 
sowing the jute. ^ 

Silk. ^ 

875 . The decline of the Bengal silk indnstiy is believed to Silk. 
be in great measure duo to the spread of certain diseases 
among silkworms. The worst of these is known as pebrine, 
and'so serious have bo^ its ravages that an effort was made 
a few years ba6k to investigate its natm*e and the means of 

E reventlbn. Mr. N. Q. Mookenee, of the Bengal Agricultural 
repariment, was deputed to Europe in 1888 to study the 
methods of silkworm-rearing practised in Italy and France, 
atrd inore especial^ to acquaint himself with the system 
ihtro^liced hf M. nsteur, of examining microscopical^ the 
moths intended for laying the egn or ‘*heed/' as th^ are 
tetiaqd., r The eggs of ajiy moths which are found tq he affected 
wHh'dussaas are rejecisd, and only healthy “seed " is kept. 

shiit hbped in this way to ertab^h a pure race of silkworm 
free’ from/ disease, and, by distributing the pure “ seed " to 
silbwdiR^-tMtteni to thus get rid of the evil'. A central 
“seed-e^taiioif ’* ^aa itaht^uently ttiiited at .^^hampore. 

Xt'^'^'he aefcuowledg^, hoireveri that .the work has not - 
been' aftbgether satisfactoiy, and the steps taken in India 

8 S 
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have not been successful in perpetuating silkworms which 
are free from disease, at least in the silk districts of 9engal. 
Mr. Mookerjee, who has had charge of the experimentSi; hi^ 
been able to rear silkworms free from disease m places such 
as Dehra Dun which are far removed from t^ie silk distiiaj^> 
but as. soon as the seed is removed to the silk districts of 
Bengal pehrine appears and it is no longer possible to keep 
pure seed.” 

Grain-cleaning, 

376 . The export of wheat and oil-seeds from India has 
introduced important considerations as to the cleaning of 
grain and seeds, and on these I wish to touch. 

Indian wheat has, without doubt, acquired a name for beiiig 

dirty,” and of being inferior to Uie Canadian and American 
wheats put upon the English market. It is stated that a con- 
siderable amount of earth, and of seeds other than wheat, 
come with the grain, and that this necessitates special clean- 
ing of the deliveries after their arrival in England. In 
addition, Indian wheat has to be washed, partly in order to 
soften it (Indian wheat being very hard), and partly so as to 
get rid of the earth and dirt which are invariably found along 
with it. A lower price conseciuently rules for Indian wheat, 
and many millers who would be willing to purchase it are kept 
back from doing so by reason of the expense involved in pro- 
viding special appliances for cleaning the grain. 

877 . It has been customary to sell Indian wheat on the 
basis of its containing a certain amount of impurities, the 
exact amount varying with the place of export and the time of 
year when export takes place. In the case of Calcutta wheats 
T) per cent, of impurities used to be allowed for ante-monsoon 
shipments (previous to 1st July), and 6 to 7 per cent, for post- 
monsoon shipments (^ter 1st July). For Bombay wheat a 
somewhat lower percentage, viz., 4 to 5 per cent, was allowed, 
but wheat from karachi was reckoned as being more impure 
than that from Calcutta or Bombay, and the ante-monsoon 
season also extended to 30th Septemlmr. 

The causes of wheat being shipped in this impure condition 
>vere alleged to be the inferior cultivation of the Indian 
raiyat, the habit he has of growing wheat, not alone,. hnt^a3 a 
** mixed ” crop, and the imperfect means at his dispps^ for 
threshing out and cleaning the grain. , It was argued tl^t aa 
the cultivator threshes his corn by treading it but upon an 
earthen floor with his bullocks, the earth, mu^t of nedei^lty 
get mixed with it; besides this, that the means of sif^ng out 
foreign seeds being. crude, and the havingno macliine^ 

for tHo purpose, impurities arising^roni the crops groy^n . 
with the wheat must pr^y^nt a good eleau^^ample 
obtained. / ‘ 

37d* That a ceiiAin amount ot eeeds.ap^idilW^^ 

its way into Indian' wheat from anoVb 
deifiable ; but; as I shall pi^senily show, ^ia dobs not 
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for anything like the percentages of “dirt’* which it has been 
the custom to fix. ' When first the export of wheat began to 
assume any considerable dimensions the purchase of ship- 
ments was conducted on the system of “ mutual allowances,” 
the buyers paying for any superiority in cleanness shown above 
the arranged limits, and the shippers paying for any 
deficiency. Samples of the difierent cargoes wore submitted, 
on arrival in England , to Che Corn Trade Association for analysis, 
and the percentages of impurity were fixed thereby. But it 
was soon found out that, despite the statements that had boon 
made as to the raiyaVs imperfect methods. Indian wheat 

S nerally arrived in so clean a condition that the buyers ha(l 
most cases to pay for the extra cleanness. They soon got 
tired of doing this, an<1 accordingly dropped the system of 
“ mutual allowances.” They resolved only to purchase upon 
the basis of “ fair average quality ” (f. a. q.), this implying 
that the wheat might contain the percentage of .impurity or 
“ refraction,” as it is termed, allowed according ttf the port and 
time of shipment, but they refused to pay for any superiority 
over the “refraction” limit, though they still claimed an 
allowance for any inferiority shown, leaving the exact amount 
to be settled by arbitration. 

The result of this action soon made itself apparent. Indian 
wheat, which up till then had been coming over clean, now 
began to deteriorate, and the London or Liverpool buyer 
talked loudly of its “ dirty ” condition, and assigned this as a 
reason for giving a lower price for it than he wonbl for 
Canadian, American, and other wheats. But the change in the 
character of Indian wheat was the ilirect consequence of tJie 
English buyer’s action, inasmuch as the Indian shippers, finding 
that they no longer got a penny more for wheat which they 
sent over clean than for that which had the full allowance of 
impurity, naturally took goo<l care m^t to ship any which 
had not the full amount of iinpurit}'. This has led to a 
deliberate system of adulteration of wheat being practised, 
and, however pure the grain may be when it comes off the 
cultivator^ field, it is always made up to “ fair average 

r tity^” as understood in the English market, before it leaves 
place of export. • 

, Tyiieii this change in the conitiiinn of exported grain ^ 

was brought about, strong representations were made biy those 
inteirestea.in the Indian trade, and also by millers in England 
who, been nsing Indian wheat and would have gladly 
cp;otihued to ifbe it nad there not been the difficulty of deal- 
ing wiih it . in consequence of the' dirt an<j impurities it 
CQq^QBd,. and. the' "expense they were, put to in rc^moving 
tWei' . M^rs^ IfcDougall brothers, of Hark Lane, London, 
ihter^ted themselves in this matter, and laid belFore 
^sobq^i Cross, the then Secretarpr of State for India, much 
vadttao^aii^rniation upon-tlw subject. . Mesam. McD'ot^jldl’s 
enqtt$iieii '•Heitfd tne facts that not (mly. was clew..lnd^'a^ 
wheiit detdred,' but that an extra price would be paid fo'fli, 

s 3 
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and increased use be found for it. The desire 0 / the knillers 
was that admixture should be limited by. contract to* 4 per 
cent. 

Reports and papers were laid before Parliatneni in 1888 and 
1889, and on May 8, 1889 Viscount Cross presided at a 
Conference held at the India Office to consider the question 
of Indian Wheat Impurities. In the course of bis opening 
address his Lordship pointed out *that no less than three 
million cwts. of dirt arc imported every year with Indian 
wheat, and that this implies a useless and foolish expense. 

The London Com Trade Association on their part main- 
tained that the condition of Indian wheat was a natural one, 
due to the methods of the raiyat in cultivating and threshi^^, 
and that the basis of 4 per cent.‘’of impurity for Bombay and 
6 per cent, for Calcutta wheat was accepted by shippers as 
being the normal condition of wheat as grown. Shipment on 
a 2 per cent, basis, they maintained, would inmly cleaning at 
the place of export, and would necessitate English millers 
paying a proportionately higher price, which they would not 
be found willing to do. The London Corn Trade Association 
raised objections to selling wheat on analysis (in* the same 
way that linseed is sold), and they deprecated Government 
interference in a trade matter which would gradually right 
itself and effect the desired improvement in time. 

The Liverpool Corn Trade Association differed entirely 
from the London Association, and saw no difficulty in fixing 
a 2 per cent ''refraction” standard, at least for Bombay 
wheat ; they believed that if a 2 per cent, limit were fixed in 
England the wheat would soon come from India of the 
required purity. The term " fair average quality,” they felt, 
was a very elastic one. . 

A point of considerable importance was raised by millers 
in the Midlands and o<her inland counties of England. They 
pointed out the disadvratage they were at in having to pay 
not only for the extra dirt, &c., coming from India to London, 
Liverpool, or other English ports, but that they had to pay 
as well for its conveyance at high rates aloQg English 
railways. In this way the smaller millers and those inland 
were much prejudiced, for they could less afford than the 
larger millers to put up the requisite machinery for removing 
the impurities which had been deliberately put in ai^ for 
which they had had to pay extra carriage. 

It was not to be ejected that any general agreement could 
be come to at the Conference, when interests so diver^nt 
were concerned, but, although a few large millers, v^honad 
already gone to the expense of setting up special machine^for 
dealing with Indian wheat, i^ere in favour of matters 
remaining as they were, the National Association pl^JBntish 
and Irish Millers, and millers generiilly, strongly ux^a ihat 
improvement ought to be efibetad, tnat 'wheat ' ^ 
shipped cleataer, and that Wilful ad^^X'atiofi 
puaushed. 
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380* Xn India itself, enquiries were made, and efforts wore 
put forward to induce a trade in clean wheat. The Reports of 
the Bengal Agricultural Department showed that the unsatis- ^ * 
factory state ii]^ which wheat was exported was not due to A^JSSunnu 
the inferior cultivation and dressing which it received from 
the rcdgat^ but that when clean vrhoat was offered, the 
merchants^ owing to the action of the buyers in England, 
positiveljf declined *ta give any better price for it than for 
wheat with 5 per cent, of impurities. Mr. Finucane, Director 
of the Bengal Agricultural Department, instances that in 
August 1887 the Manager of the Dumraon Raj wanted to 
grow wheat largely and to supply it in a clean state, if he 
Tfeuld get a remunerative market tor it. He proposed giving 
the raiyate advances' of seed and money by way of inducing 
them to grow wheat alone and not as a “ mixed crop also to 
set up machinery for cleaning wheat. But he was obliged to 
give up the idea, for the merchants would not giye a higher 
price, and, what was worse, the clean grain was deliberately 
mixed with mud so as to make it up to the 5 per cent. 

refraction ” before it left' for shipment to England. The 
manager- of the Raj relates that, near Biixar, he used to sell 
wheat to an agent of a leading wheat-exporting firm, and that 
his servants were instructed how to make little pellets out of 
mud and water, which would resemble wheat, and to mix 
2 maunds of this earth wdth every 100 maunds of grain when- 
ever the wheat was found not to contain 5 per cent, of 
impurities. 

381. The Bombay Chamber of Commerce have repeatedly Pr.>poBai»of 
urged the London and Liverpool Corn Trade Associations to 
accept a basis of 2 per cent, of impurities,” and have said that, 
were it adopted, there would be ho difficulty whatever in 
getting any quantity of wheat clea^d to that extent. To 
these proposals the Liverpool Asrociation seemed to be 
favourable, but the London Association declined to assent, uvcn^ioom 
In place of it they proposed, in November 1889, the follow- ISlJSationt. 
ing refraction ” limits for ante-monsoon .shipments : 3 per 
cqnt. for^Bombay wheat, 4 per cent, for Calcutta wheat, and 
5 per cent, for KaraS^hi wheat. Of these “ total impurities ” 
about«l]^ per cent, was to be dirt.”* Somewhat higher Mr- 
eentages were fixed for post-monsoon shipments. The 
Liverpool Association joined in the recommendations. In 
vain the Bombay Chamber pointed out in rralv that the 
analyses of Bombay wheat, as given by the Official Analyst 
of the Londdh Corn Trade Associatiq^, showed even less 
impurities than the latter Association proposed, but so the 
matter stands. . • 

882* I was naturally desirous of forming niy independent UyownenquiiiM; 
cohcli^ions .upon the question of clean whaat, and therefore 
made mjy awn enqiur^s. Vr. John Marshadl, of the Bombay 

* rh* lena ■*dtrt ** Inolndef enrtb, Md 'mlaodSuittoiM v^ed Medf of bo * 
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Chamber of Commerce, Mr. Wishart .(Cawnpore^, Mr. H. M. 
Rosa (Calcutta),, and others, kindly gave me much infom*^ 

■ tion aa to .the practices of the traae ; but, in additionr-vhen 
pursuing.my. general enquii^ up-country, I jcept this obj^, 
among -.others, in view. I . ascertained that ea.ch country, 
such as England, -France, Italy, &c., to which Indian wheat ia 
Exported,: has its own requirements, and wants particular 
grades of . purity accordingly. Wheal conies into Bombay, for 
instance, of all. degrees of impurity, containing, it may be, 2, 4, 
6, 8, or even more.pef cent, of “ impurities,*' and, before .being 

. shipped to its destinaition, it is vwde up to the particular 
degree of impurity required- by each country to which it ia 
being sent. It would be quite easy, I am assured, to clean ^1 
wheat to 2 per cent, of impurity^ If the English merchants 

■ really want to have clean wheat they have only to insist 
• upon its being supplied, and it would at once be forthcoming. 

Any doubts that I may have had as to wilful adulfera^ion 
of wheat behig practised were set at rest bjr my seeing, as I 
was passing (Jhanga Manga railway .station (in the Punjab), a 
large heap of wheat being deliberately mixed with earth. 
This was going on in full view of everyone. 

383. My attention was next directed to ascertaining how 
the impuntitis that are found in wheat exported to England 
find their way into the grain. For this purpose I endeavoured 
to Bnd out what the quality of wheat is as it leaves tho 
threshing-floor of the raiyut, whether, in fact, it does contain 
all the dirt that it has been represented to have, for instance, 
the mud from the threshing-floor, and the gram and other 
seeds from tho “ mixed ” crops grown with the wheat. 

Accordingly, when staying at Cawnpore with Mr. Holder- 
ness. Director of the Agricultural Department of, the North- 
West Provinces and Q^h, I obtained through his Personal 
Assistant, Mr. Lachma^Parshdd, six samples of wheat which 
w'cre taken, according to my detailed instructions, direct from 
the threshing-floors of cultivators in tho neighbourhood of 
Cawnpore, and just as the wheat was about to be aent to the 
nearest bazar for sale. The wheat was accordingly iii :the 
state that it left the cultivator and as it''pas8ed into tne hands 
of the local traders fur transmission to agents of the large 
wheat-exporting firms, and for subsequent ddspatch te^^e 
port of shipment. ^ . 

The heaps of wheat as they lay on the threshingrlff^rj 
ready for removal and sale, were carefuljy' sampled by turiiit^ 
each over and dra-wtng from it handfuls from ^ffSerent'.puta, 
turning it over agmii and takiU£( fresh hahd'fu}s, and ,6p^' 
until an average of the whole was bbtainied, ^bich, by'at^ 
sequent division and. sub-division, w^' r^uced .'to a/jl^Mer 
bulk. . The final samples urere' .sent tq . me 'and the s^^atibii. 
of , the wheat and the impUiitii^ 'ea^ed unjt ’ 
ptedence ; ' the results, of the Mpi^iltibn’ at fallows ‘ 
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Table XHI. 

Me^Katoical Analyses bf Samples of Wheat taken fironi 
inireshing-floors of Cultivators in the Cawnpore District. 


No. 

ViLLAOS. 

1 

, 

IXPORITIKS. 

; ‘ * 

Cleak 

Wheat. 

M 

G rani, 
and other 
PulfiCfl. 
with iiarge 
Earth. 

(ft.) 

lh;iiey, 

C!harf, 

rnimature 

Wheat, 

ftbC. 

(^.) 

Rape. 

J^mallWciHl- 
ooctls, amt 
FiiieJjarth. 

Total 

rinpurilies. 

N 

1 

/V;* cent. 

J*rr ftttt. 

' Per eent. 

Per renf. 

Per rrttt 

I 

; Biiiaitpiir 

— 

• — 

— 

•la 

09*85 

2 

! Cawnpore 

•3:> 

MS 

•21 

1-77 

98*2;i 

3 

Gotoya - 

•20 

1-34 

•24 

1‘7H 

98-22 

1 

j Inkhanpur 

•IS 

1-72 

■28 


97-84 

r> \ 

1 fawiitpur 

— 

•<»8 

•03 

••71 

99*29 

ii 

1 

Nawiibiriiiij 

1 

— 

111 

* -12 1 

1-23 

98-77 


• 

Average of six sauiph^ ... 

1*30 

98*70 


Ntvi'K.- Nu 1. TfiiM sample was t‘X<‘i>pti(iiin1ly clean, nii<l the impurities were tun Hirnll tn elosslty. 

,, 9. fai mostly Mtirtit laimjf. kikI if mm : (Ir) Imrley ami siuiill wheat ; ( 0 >nipe. 

„ 3. «i) Iu(thttr»* Mtita, munu : U*) amull wheat: (e) flue eiirih. * 

„ 4. ia\ LftikprM*»tUir(i\ (h) barley tind mimirwiieat : (e) tine earth. 

3. <b) oats, chatC ; (c) mpe. . 

„ f. (h) small wheat, oiita, barley, earth ; (r) wecil-seecls, flue earth. 

Other details of the Analyses are given in Appendix N. 

From my own iiitjuiries, tnerefore, I am convinced .that the 
wheat, as it leaves the raiyafif threshing-floor, contains only 
about per cent, of anything but wheat, and that there would 
be no difficulty w'hatever in supplying clean wheat on a basis 
of 2 per cent. '' refraction,*’ if, only it were wanted. 

There is another significant feature, namely, that if the 
earth that is so much complained of q^cue from the threshing- 
floor it would much more probably be the fine crushed earth 
and not the small lumps whfth are so‘gcnerally found in im- 
p<)rted wheat. The case of w^eat is different to that of linseed, 
for, whileHhe latter is generally pulled up by the roots along 
with their adhering 4ftrth,Vheat is, as a rule, ciit and not 
pulled.^ ^ 

884c The charge against the raiyat, that he sends dirty 
wheat into the market is, accordingly, not substantiated. What 
really happens is, I believe, that the traders or middlemen 
between the cultivator and the exporter all have their profit 
to make out or the wheat as it passes down to the place of 
export. This they do, as I myself saw being done at C^anga 
Htanga station, by mixing •earth or foreign seeds wijh the 
wheat. The middlemen take good care that the cultivators 
send^tliem the rwheat cleyan* otherwise they would not be able 
iQ make their ownj^i^fitout^pf it, and if the raiyat deliveri^ 
the ihem«dir^yihey refuse. ip take it,,. But, 

as the graiu mauises on from hand to hand, each man 
little profit hy mixing other material With it, and finally it 
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reaches the place of export ; here it is made up according to 
the requirements of the trade with each country^ and thus in 
the case of wheat sent to England, the 5 or 6 per cent, of 
impurity necessitated primarily by the action of the London 
Corn Trade Association, is gradually added, shipped to Eng- 
land, and on its arrival has all to be taken out again. 

That this is what really takes place was forced upon me 
still more strongly by an examination which I made of a 
sample of wheat taken from a bulk in Oawnpore market, 
exposed for sale there. This bulk I saw myself, and had a 
large sample of it drawn, and the impurities were sifted out 
and weighed in my presence. The results were : — 

Per cent 

Clean wheat - - - 

Barley . - - - 

Qrani, dal^ and other pulses 
barley and chaff 
Rape, unripe wheat, earth, &c. 


96-37 

•88 'i 

S' 8*63 
•73 


10000 


This wheat was of tlie description known as “ No. 2 Club.” 

A noticeable difference is found between the amount of im* 
purities in the sample from Cawnporo market and that in the 
samples from the cultivators’ thre.shing-floors in the surround* 
ing district. This tends to support the view which I have 
expressed, that the impurities find their way in as the wheat 
passes from hand to hand. 

I found also that at Cawnporo the refuse from the flour-mills 
in the town had a substantial value in the market. 

385 . I lay the blame for the impurity of Indian wheat 
not tipon the raiyat, jmr yet upon the exporter, but upon the 
home buyer, as repres^ted by the London Corn Trade Associa- 
tion in particular. The home buyer does not want to have 
pure wheat. If wheat were sold on the basis of absolute 
purity this would lead to more arbitration upon samples, and 
would minimise speculation. If a margin of 4 or 5 per cent, 
of impurity is given, the buyer will Took at a sample and 
judge vei’y faitfly whether it has 3 per cent, of admacture or 
more than this, but if the basis of sale were “absolute 

E urity,” or else 1 per cent, of impurity, there would constantly 
e arbitration to the exact amount, and the buyer, instead 
of, as now, getting a delivery sometimes better than usual; and 
being able to resell it at an advantage, would nave the element 
of speculation removed and only be able .to sell on . the 
eertined quality. • " - ; ; Vt 

The presence of admixture in Indikh wheat keeps its p;r|iee 
below that of Canadian and other wheats, and there^ bfbn 
the inducement of a lower price to buyera, and pnpttotes 
spmulation. - So long' as the term "fidn aveiras^ quaHiv' *' u 
reined thp meaning to be attaohed'to it will be a Very enwtie 
one. ■" 
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TJudonbte^y, too, not only are the merchants opposed to 
an^ehan^ in the existing practice, but there are also large 
millers to whose interest it is to keep Indian wheat “ dirty.” 

They have put up extensive and costly machinery purposely 
to enable them to deal with Indian wheat, and, being able to 
buy the latter at the lower quotation, they secure an advantage 
over their smaller rivals who cannot go to tho same initial 
outlay. * 

886. It has been suggested that if the “ elevator” system, 
which is in vogue in America and in Russia, were to be *‘‘'^***”‘ 
introduced into India, the grain might be screened in bulk and 

b{^ graded at the different depots, so that it vrould sell 
according to its ascertained (fuality. 

But there are difficulties which make the system inappli* 
cable to India. Apart from the undesirability of subsidising, 
as has been suggested, any private firm for a term^of years to 
carry this* scheme out, and ^part from the impossibility of 
Government taking in hand the whole wheat trade of the 
country, there are considerations as to the nature and methods 
of cultivation which place Indian wheat on a different footing 
to that of other countries. In the first place, Indian wheat 
will not keep for any length of time, but is liable to the attacks 
of weevil ; it is thus much better suited for bagging than for 
keeping and selling in bulk. Secondly, the number of 
different kinds of wheat grown is so large, and the individual 
areas over which they are distributed are so small, that to 
grade these numerous small lots would be a difficult if not 
impracticable task. In America and in Russia, for instance, 
we should find one single variety grown over a wiile extent of 
country, but in India the wheat is grown on small patches, one 
kind in one field, another in another, a hard wheat here, a 
softer wheat there. Altogether, some thirty different descrip- 
tions of wheat are sent from India toHffurope. 

887. The real remedy for the condition of Indian wheat will JiiS/SriESd*** 

be found in the abolition of fixed rates of ” refraction.” As rates of 
long as these are maintained tho exporters will work up to * 

them, but if tho English buyers say that they must have clean 

wbeet i^ will be speedily forthcoming. France and Italy have 
both refused to receive dirty wheat from India, and the con- 
sequence is that they have it sent to them clean. Russian 
barley is sold on a basis of 3 p^r cent, of impurity, and this 
plan works quite smothly. When^ clean linseed was insisted 
upon by Calcutta merchants the raiyats un-country soon began 
to screen it and to deliver it clean. At one time the same 
difficulties that exist with wheat occurred also with rice, but 
these have been now removed, and rice is sold on a pure ” basis. 

The same might be readily done with wheat if the trade 
r^Iy panted to have it cleim.. 

II, howeVqr, the ta^e are not willing to set the practice right Lcgidatiuft nay 
themsdvi^, there only remains the emorit^ent qf lepslatloh 
to oblige the sale of wheat on a ''pure** bMis,and to make It a 
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penal offence to adulterate wheat, or to export or trade in 
adulterated wheat. . : -r. 

The trade, and in particular the London Corn Trader ^ve 
the power of remedying this themselves, but they have shown 
little disposition to do it, and it is, I think, time that stronger 
measures should be taken to oblige them to put the Indian 
wheat trade upon an honest basis. 

Lhmd Linseed. 

888 . My inquiries on the matter of grain-cleaning extended 
to linseed as well as to wheat. 

A large number of samples were collected for me in i^e 
Central Provinces by Mr. T. C. Wilson, then Settlement 
Officer at Dainoh, and by otherh of Mr. J, B. Fuller’s (Com- 
missioner of Settlements and Agriculture, Central Provinces) 
staff. Most of these samples were taken direct from the 
cultivators* stores or threshing-floors, and in tjie manner 
described bdf ore. The samples were brough t by me to England, 
and the mechanical analyses were performed in my own 
laboratory. In Appendix 0. I give the detailed results of 
analyses of 39 samples collected from different districts. 
Mwhoiiittii The seed was first passed through a coarse sieve which 

retained all coarse earth and large seeds, then through a liner 
Sill thS “ sieve which retained the linseed, allowing the fine earth and 

floors. small seeds to pass through. The amount of " sieved linseed ’* 

was thus obfcaine<i. Finally, the sieved linseed was hand* 

f licked, and everything was removed that was not '‘pure 
inseed.*’ The following table gives the summary of the 
results : — 


Table XIV. 


at Balll 


Mechanical Analyses of Samples of Linseed taken from 
Cultivators* Storcaj^ud Threshing-floors in the Central 
Provinces. ^ . 


i 

Pure Linseed 
(hand-picked). 

. Total 
lig^puriiies. ' 

• j 

Per-cent, 

Per etiiu 

18 samples from Bilaspur djsirlct - 

9287 

7^3.. 

0 4 „ „ Roipur „ 

»8 W 

6 , 

’ 2 „ „ Jiibbulpore „ 

! SI6!8Xi 

4'1« 

2 ,, „ Damoh „ 


840-- '' 

11 „ „ NagpUr ti 

[■ * 


•' Average from all disti-ieta 

j ' 94- ■ 

1 • '- 1 '- «... ■ 

V 'i/' '■ 


Further details of the »iial;ses,im.g\vreijlji.Xpp9ixdU U 
To one in mrticulajc 
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whieh had been brought in in carts for sale at the " go- 
dowh.” 


It gave : — 

« 

Coarse earth and large seeds 
Fine earth and email seeds 
Stalks, chaff, removed by hand • 
picking 9 

Total impurities 
Pure linseed • 


Per fimL 
•63 
M8 
•85 



Per cent. 


2-C6 

97-34 


ICOOO 


The different samples give Varying amounts of impurities, 
but, on comparing the results with those obtained in the case of 
wheat, it will bo noticed that the average aniount of impurity 
is higher v^hen linseed is the cron. This is but to bg expected, 
inasmuch as the linseed is generally, gathered by pulling up the 
plant bodily with the roots and adhering soil, also the foreign 
seeds, short stalks, and cliaff, are much harder to separate 
from linseed than they are from w^heat. Yet it would appear 
from the results given above that when the merchants want 
well-cleaned seed, they can get it readily enough. 

389 . I ascertained at Bombay that the usual plan fol- 
lowed in buying linseed for export is as follows : — the seed is 
bought from the up-country raiyats by the dealers ; the latter 
bring it to Bombay or some other port and place it in the bazar. 
An intermediary called the muecadam buys the seed in the 
bazar and cleans it ; he brings samples to the various seed- 
shipping firms, and covenants with them to supply a certain 
ainqunt like the sample, of a definite percentage of purity 
and at a certain fixed price. The linseed is generally bought in 
India on a basis of 94 per cent, purity ^rtid is sold to buyers in 
London and elsewhere on a basis of 96 per cent. The m iiccadam 
is responsible for the purity,, and if, on arrival in England, the 
seed IS found, .according to the test of the Oilseed Association, 
to come out l^low guarantee, an allowance is made for it, and 
the mucQodam has to^pay this to the shipper. But if the 
Englisjl J>uyer gets a^eed oi higher purity, ho is not called on to 
pay for anything above the guarantee. Accordingly, the 
shippers chance the deduction being made for anything below 
the guarantee; ettd take care not to send any seed of above 
96 pec jfieist . parity. . Formerly * linseed was bought on the 
reeipro^ "teslli/* the purchaser paying ijore for the cleaner 
seed, and iieiag allowed for that which was less clean. This 
clause^ however, was eliminated by the home buyers, and at 
oneejll^ {Quality of linseed deteriorated, as it was no longer 
td ‘£|te'iiiWriMt of the' exporter in India to get pure seed. 

A'TOtA Veats it was decided by the London Oilseed 

of ^‘''absolute purity/' bat this, 
a letter; there^was no, demand in the home 
market for ^’pari^ linsted. * • 


Iftfthoil of 
fnircluMu ati<l 
xport oC 
lliiMiwd. 
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With linseed, as with wheat, it would be quite potsiblt) to 
get clean seed if there were the demand for it, but, unless 
buyers are willing to pay on a higher scale for pure seed, tiie 
trade will continue as at present and the seed be grad^ to 
just the percentage of impurity which meets the requirements 
of the market. 


CONCLUSIONS. 

890 . The improvement of particular agricultural industries, 
such as those connected with sugar, indigo, tea, coffee, tobac|^, 
&c., would benefit agriculture generally. But the carrying on 
of these industries is, as a rule, confined of necessity to cer- 
tain particular localities, and cannot be indefinitely extended 
over the iolpitry. Improvement in agriculture, through the 
modification of differences in practice, can have, therefore, but 
limited scope. It is rather to a bettering of practice in each 
industry that attention must be directed. 

In sugar cultivation and manufacture, however, there are 
clear cases in which better methods are employed in some 
disti’icts than in others, and it would be within the power of 
Agricultural Departments to extend the knowledge of the 
better practice. It is very certain that sugar cultivation 
might be very much extended, and that by better ways of 
dealing with the canes and with the expressed juice the out- 
turn of sugar might be largely increased, and India become 
less dependent upon th^importation of foreign sugar. 

Beyond the work which Agricultural Departments can do in 
demonstrating the advantages of certain modes of cultivation 
and of approved implements such as the iron sug&r-mill and 
the shallow evaporating-pan, there aie numerous questions 
affecting the production of sugar which can only be solved by 
the application of chemical science. So much work hi there 
to be done in determining the causes which.influence the out- 
turn of sugar, that it almost warrants the employment &t-ai 
chemist for this industry alone. 

The indigo industry is one which pre-eminently calls for 
the assistance of chemical knowledge, and for its application 
to the processes of the manufacture at every stage. In per- 
haps no other industry where chemical processes ^tre involv^ 
is |o little known of their nature or how they may be con-' 
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trolled. A skilled chemist should be set apart for this 
work alone. This is, however, a matter, not for Govern- 
ment, but for those engaged in the indigo trade. 

The quality of Indian cotton is no doubt inferior to what 
it used to be, but the cams^e is the demand for cheapness, and 
the remedy is not with the raiyut, nor with the Government, 
but with the trade. It is advisable that seed of the better 
varieties of cotton should be preserved in case of a demand 
arising for them in the future ; also, it would be very 
desirable to secure by recognised trade-marks the various kinds 
of cotton which are grown ; Goveimment can, however, do but 
little else. 

• • 

• • 

In the cultivation and manufacture of tea, there are many 

points which call for the aid of the chemist. This has * been 
already recognised by the Indian Tea Association. The same 
applies in some degree to the cultivation of coffee, and still 
more so to the curing of tobacco. The employment, however, of 
the necessary scientific assistance is a matter for those engaged 
in the particular industries rather than for Government. 

The fact that the Indian wheat imported into England has 
the name of being ‘‘ dirty,” arises, not from bad cultivation or 
from carelessness on the part of the raiyat, but from the action 
of the English Corn Trade. Clean wheat is not desired by 
English buyers, and exporters consequently make up their 
cargoes to the requirements. Wilful adulteration of grain 
consequently takes place in India. If clean wheat were 
wanted it would be at once forthcoming. The elevator system 
is not applicable in the case of India. The remedy for 

dirty ” 0 wheat will be found in the abolition of fixed rates of 
” refraction,” but, unless the trade itself adopts the remedy, 
it will be necessary to make adulteration of wheat a penal 
offence, as also the export of, and trading in, adulterated 
wheat. * • 
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RECOMMENDATIONS. 

391 I recommend : — 

The setting on foot of Enquiry by Agricultural 
Departments in order to ascertain the best methods 
of cultivation and manufacture of crops suqh as 
sugar-cane, indigo, tea, coffee, tobacco, &c., and the 
endeavour, by demonstrating these methods, to 
extend the cultivation and increase the out-tui*^ 
The employment of chiemical science in the investi- 
gation of problems affecting these industries, and 
more particularly that of an Agricultural Chemist 
"in connection with the sugar industry, o 
The making it' a penal offence to Adulterate wheat, 
or to export, or trade in adulterated wheat. 



CHARBR XT. 


m 


CHAPTER XV. 

ECONOHICAL AND POLITICAL CONDITIONS. Hooiroinoiii. 

• AND POLITlOlb 

OONDITIOVI. 

398 * In 0 ^ opening sketch (Chapter II.) of the grounds 
upon which i considered that improvement in agriculture was 
possible, 1 mentioned the existence of differences in agricul- 
tural practice which could not be traced either to physical 
conditions or to want of knowledge, but which resulted from 
varying economical and political conditions. As an instance, 

I mentioned the effect which pressure of population, or the 
absence of that pressure^ would produce upon the agriculture 
of any part, and I indicated that a modification of ^ the differ- 
ences wmch exist might be accompanied by a enange in the 
agricultural .practice. Thus, if in one part the conditions of 
living are easy, the agriculture will often be found to bo lax ; 
whereas, . when the struggle for existence is harder, the agri- 
cultural methods will frequently bo more closely attended to. 

Another element which will affect agriculture is the extension 
of railways and other means of communication, resulting in 
the development of an export trade. Other influencing cir- 
cumstances are the varying systems of land tenure, the rela- 
tions of tenant to landlord and of people to the State, the 
indebtedness of cultivators, the want of capital in agriculture, 
and the subdivision of land. 

393 . These and many others are matters which ®*®*^<5ise 
an important bearing upon the way in which agriculture is ^ 

pursued, and if I do not do more than touch upon them, it is 
not because I am not aware of their ipiportance, but because I 
do not feel myself qualified to treat of them. They involve 

J uestions of economics, and an acquaintance with political con- 
itions, the consideration of which belongs to a different sphere 
than that of the agricultural chemist. Besides this, I feel that a 
thorough knowledge ^of the people, the languages, and the 
politico relations, are requisite before one can venture to 
speak Co any good purpose upon these intricate points. 

It may be said, perhaps, that if, whilst 1 acknowledge the 
importance of such considerations as the foregoing, I do not 
treat of them, of what use, theif, are my suggestions ? To this 
1 reply that, <even were the Government demand for land 
revenue remitted by one-half, it would not result in the 
production of that which I/idian amculture reauires most of 
all, via., more manure to put on tee land. While this need 
remains unsupplied the actual produce of the soil cannot be 
increased, however low the rent payable by the cultivator 
may be. Nor can a better system of land tenure directly 
produce an^inereasbd yield of a single bushel per acre, nor 
can it provide wood tb replace cow-dung, and so set fcee 
7S4266. T = 
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the latter for its right' tise upon the ' land; ■ Improvement in 
tenure, remission of rent, &e*> mar make the condition of the 
cultivating classes better, but they will not provide more 
manure, better cattle, more pasture or better seed. . 

SnMiiiKdaiiin 394 ; The smallness of the holdings occupied by cnltivatora 

MimuowitkL gojigtitutgg n ^ the possibility of improvement. The 
average size of a holding is probably below five acres, and 
each man's first concern is to provide food grains for hhbself 
and his family. Consequently- it often happens that lisnd 
which might grow highly remunerative cn^s is given up to 
the growing of grain crops, and the best use of it is accorduigly 
not made. . 

Mr. Nicholson says of Coimbatore : — 

“.The laud is often handed over to poor tenants who cannot wait for rich 
“ crops like sugarcane and plantains, but must grow food grains. .Sug(^ 
“ cane and plantains, worth 160 rupees per acre, wonld grow spicbdidly on 
“ tens of thomands of acres of wet land, but, instead of riiis, w ntpecs am 
“ spent to grow a crop wprth 40 rupees.” 

The smallness of the area also limits the obtaining or the 
laying out of capital, as well as the benefits of s't^erior 
implements, and the employment of better cattle. 'Xt' has 
been rightly said ^at " what is' wanted is not increase.in the 
number oi five-acre farms, but more capital put into the 
existing ones." It is not as if we were dealing with farmers 
occupying some t^ or three hundred acres each, and where 
capital, education, and enterprise are present ; but it is -the 
absence of these, and the subdivision of the land into small 
patches, that make the problem of improvement so hard a 
pne. 

Mmotiud 395 - The conditions under which land is held iU the 
diflbrent Provinces of ^udia haVe' important bearings 'U]^n 
the agriculture. Under the rdiyofwd’W - systein df-'lCMrais; 
for example, the State deals directly with the' peasaift' prp^ 
prietor; and t!he latter, sb long' as he: pays the assesriiamit 
whidh has been fi'^d, is abte' to do with nis land' gl he likes; 
This, however, as Mr. Nicholson ^ints 'uut, bSgbte a 
to rent but the latid' to others', and to Hve upoh' the pi^oqetids; 
I^d may th^s Income the. object 'of 'cbmperitldn, and ridh 
merchants fr^uehtly buy it . as an ifivadment, handing' it 
ovpr for cultivation' bv poor Jbenittiis Who(- thbmsiMves 

able to put any capital whatever, into it There 
'*i^y«.he undue 'extension of btiltiVatfdn; th|6 rdtyaf 'ihdre 
rntMlv a proprietor) being alloumd tb. take hp 
qfXuid, regardless' of 'Whethbr'he eah-do jtnactr tbXs driim 
'A il^rbj^tor (faiydf), sb lbiiig:aS HhphyShkfikedasbeflhMebt^ 
to rent his lahd'to’ shb^toimfito'ut 'to^ figod^sHvhh^ 

bhtain, and 'the snb-tenants beebnie reklV titoaiiliHrii^ll, 
l&hte to te tonijid btttbM a'‘lttg^^ TKbr^ 

h. ^diiihbHnatM bn^ bl 

ioXtoi^ ihto byiStdHfig 



.'Vfli^eas,. to proprietor there- is the inducemeat to get the 
pi^fits .of a petty lepdlord rather than those of the ha^- 
erorking cultivator. , 

'r. On rae other hand, a . great deal of land is cultivated on 
the metayer .or sharing .system, the tenant paying for the 
cultivation and taking one>third or one>fourth of the pro- 
duce and all the straw, and handing the remainder over to 
the landlord, the lattef paying the Government assessment. 

!Fhe interests of tenant and proprietor thus become one. 

.Other., systems prevail in other parts, each with its special 
advantsgea or disadvantages, but into these I must not 
enter, spr yet into the vexed matter of the influence of a 
Jtermanejut settlement as opposed to that of a rc-settlement .at 
intervals of 20 or 30 years. * 

398 . The natural indebtedness of the cultivating classes, 
and their recklessness in the matter of marriage expenditure cimm ' 
and in litigation, are features which affect most^fiously the 
possibility of improving the agriculture. But here, agiun, 1 
am on ground where 1 can make no useful suggestion, and on 
subjecto which have for long engaged, and now are more than 
ever Occupying, the earnest attention of Government. Bv the 
introduction of the taceavi system of advances, and by loans 
for’ the purchase of seed, cattle, &c., in time of scarcity, the 
State has endeavoured to aflbrd advantages to cultivaton. 

But the latter have not as yet fully availed themselves of 
these advantages, the chief reason, in most cases, being that 
they arU too deeply in the hands of the"' baniya or money- uonqr-iondon. 
lender to offer any security for the advances made. The baniya 
is also the grain ‘merchant, and it is he to whom the cultivator 
resorts for the seed which he needs before his crop can be 
sown. The baniya advances the seed, generally at exorbitant 
rates of interest, 2a per cent, for six months being quite' e,n 
ordinary irate. But the cultivator mmt have the seed, smd, 
having kept none, over for himself, he resorts to the grain 
merel^t,and thus a crop is often mortgaged even- before it is 
grolvn. The-^tums spent by cultivators in marriages and vmun* 
displays ate enormous , when compared with their incomes, and 
fOr^ th^e, as well as»for what they require in litigation, the 
rn*y/ite. repair to the money-lender, . So long as thero is any- 
Gdilg dk which security can he given, he it crops or be it land, 
tile, is wiping to advance; and when once in hia hands 

(t isaeldcan ^^t ibhp Borrower comes .out again. .The acconnts 
ttiiiis .'opened hre. rarely . closed,* nnd iiyprease with astounding 
rapidity, inteie^ being added to principal, and becoming the 
netr pmcipal. . On interrogating cnltivatoTs in viUagw iu'ihe 

-I^vjneea. t freqnpntly found, that ^ere'waanqt . 
cftCi.who w;aa‘.itet<im deH’to aome..extent or other,, and yi^this nx tens ^r^; 

of the eoU or ^e infMority 
vlt^«te.« .lmhit, snd-.oneiOKriedrte-m^ 
extahki>iAmk;e^4keee.«lto,erereweU.*1de.he^ purchase ^t^ 

teinOiem opo; dPi9j%iX .lo^nd . 

t-2 



IndcMediMM 
lilndnnco to 
improvcmeut. 



292 Economical aind Political Conditions. 

original debt of Re. 120 had in a few years mounted to one 
of Bs. 600 ; a decree had been ^ obtained against the 
borrower, but there was not the least intention of enforcing 
it|^ and it was elicited also that the same cultivator had already 
spent Rs.'400 in weddings, and was now about to spend 
anothfir Rs. 50 in order to marry off his son. 

Near Cawnpore I came to a village owned by four zemin- 
dars, holding 2,600 higkas (bigha « | acre) between them. 
All four were more or less in debt. One owed Rs. 5,000 and 
had mortgaged his land, paying 10 annas- for Rs. 100 per 
month ; a second had had several lawsuits, and had given the 
haniya a mortgage, the principal and interest to bo repaid 
in ten years; a third had fou^^d an existing debt on t£e 
property when he came into it ; and the fourth was Rs. 16,000 
in debt. It was clearly impossible for these men to do 
anything to improve their tenants’ position* The zemindars 
often are Idg encumbered to lay out money for w^l digging 
or for water supply by tanks. In parts of Chota Nagpur and 
the Central Provinces the forests have been cleared in 
consequence of the indebtedness of the landed pr^rietors, and 
in order to provide the latter with ready cash. In these ways 
the land passes from its hereditary possessors and falls into the 
hands of the money-lenders. In Thina (Bombay) almost all 
. the land has become the property of non-cultivators. In the 
Hoshiarpur (Puiyab) Settlement Report it is stated that : — 

“ owing to the pressure of population and the special tendency to litigation, 
and to spondini^ large sums on marriages, the district is loaded with a 
** large burden of debt. The area mortgaged iu the last 50 years has been 
" 116,000 acres, and that sold, 31,000 acres, or 16 percent, and 4 per cent. 

** respectively of the cultivated area. Still the mass of the rural popula* 
tion is better off than in most of the districts of the Punjab.” 

In the Central Provinces the amount /of indebtedness is 
deplorable, and here it is the absolute occupancy tenant ” who 
suners most, as ho poss^ses the most rights, and they favour 
credit being given. The cultivators are, as a rule. Comfortably 
off, and their being in debt is mostly the result of their ability 
to give security. To have a large sum in the han^ya*s book 
, is, indeed, considered a sign of prosperity, and the possession of « 
good credit. The existence of tne baiiiya is the result , and 
not the cauiie, of the indebtedness of the raiyat, and amongst 
. the surest signs , of real ]|^o verty are the paucity of 
haniyas and ^e absence of jewelry oh* the females. The 
habit of getting into debt is strengthened by the almost 
total absence among the cultivators of any system of keej^g 
accounts of income &nd expenditure. 

d97. The remedy for indebtedness is not the extermiiutiiui 
of the haniyct, even were that possible, but- it will be found "in 
an ineroased general prosperi’ty, which will ms&etiiepeoplenidre 
self-reliant and independent. ' Mi*.' B. H. Elliot, Of Mmyornhad,- 
Itysoie, told me that formerly the en^vi^Ori -aroimd- his ' 
estotensed constantly to comer td hhn’tO'botiinw ntonevy io 
pay the .Qovernment tax (he lendinj; it to them witn^t’ 
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interest), so that they mignt not. increase their indebtedness 
to the haniya ; but that more recentljy', by having their own 
patches of land in coffee, and by working in plantations, the 
cultivators had, to a great extent, become free of the haniya 
and now rarely came even to him (Mr. Elliot) to borrow 
money. 

In a few cases the people have combined for mutual protection benefit 

against the exorbitant* charges of the money-lenders, 

Hospet (Madras) a Mutual Benefit Society has been estab- 
lished in consequence of the money-lenders charging as much 
as 24 and 30 per cent, interest.. The founding of the society 
‘has brought the charges of the baniyas down very con- 
siderably. 

At Beheea Messrs. Thomson and Mylne practically got rhl 
of the native baniya by giving loans themselves to their IISionStBehm.* 
tenants at a much reduced rate of interest. Tliey pointed out 
to mo, hojv^ever, the absolute necessity that th^re was of being 
on the spot, and of knowing all the circumstanced of the indi- 
viduals who applied for loans. 

In some instances it may be necessary to adopt stringent ^MsmvHto 
measures* against the action of the money-lenders. It would Sicw^tSii. 
certainly seem right, after what has been said, that enquiries 
should be made not only into existing debts but also into the 
history of these debts. Mr. J. B. Fuller told me that, accovfling 
to an old Hindu law, no greater arrears of interest could be 
recovered at any time thim amounted to the principal sum, 
and he thought that this rule might well be revived. Mr. 

Fuller was also in favour of Government granting loans to 
cultivators in some parts of the Central Provinces where good 
security was undoubtedly present, to enable them to pay off 
their debts to the hanvyua. Their past experience of the 
extortion of the money-lenders had been so bitter that they 
would, Mr.* Fuller thought, avoid its recurrence in the future if 
they could once be set free from it. ^ 

In the Saugor district of the Central Provinces the land 
belongs almost entirely to money-lenders, and, in consequence 
of the way in which the raiyats were ground down, the plan 
was devised of allevicsbing them by giving a lower assessment 
to the proprietors, provided that they undertook in turn to 
chargeless to their tenants. This plan Government apps^oved. 

But the same remedy will not apply in one Province that 
does in another, and each will ];iave to bo dealt with accord- 
ing to its particular circumstances. 

898 * Next to indebtedness and extravagance comes, a.s a 
drawback to agricultural progress, the want of enterprise 
sometimes met with among cultivators. Mr. Nicholson says 
of Coimbatore : — 

Uievs » a low letel of social ocmifort, and the desire for progress is 
** prevdelM ^|ereby ; there is a disiiielination to economy in time and 
**^Iaiid, or toenmtioirin nnusiial times and seasons. The tendency is to 
*'* sent out me Had, and to live on the proce^.'^ • 

' T 3 
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Of Anantapur Mr. Nicholson writes ; — 

“The total abeenee of effort and determined struggle) . except on ihe 
“ old lines, on the part of the people, is the of p0Tert(f.'* . 

This lack of enterprise is not always the result of the 
hardship of circumstances or the poveity of the soil. ^.Fre- 
quently it may be the precise reverse. The Central Provinets 
nave been described as a country of rude plenty.” The 
soil naturally produces enough to maKc the people comfortable, 

^ describ^ in 

aotcSflSST earlier chapter (Chapter III., paragraph, 28) how impAve- 
asrimiHnmUu!? ment in circumstances might be produced were the cultivators 
provoment. wheat-growing districts to raise other crops than whept. 

But they get all that they wanjb.^and their wheat gives thm 
' only about two months* or three months* work, at the most, 

whereas, if they grew other crops, they would have to work 
more, and also to irrigate the land. They are ready to admit 
that embaf^ing of land (bnnding) does good, bi^t they will 
not go to the trouble and expense of doing it until positively 
obliged. As compared with the North-West Provinces, the 
density of population is 400 or 500 only to the square mile of cul- 
tivated land, as against 1,090, but the produce of whe'at per acre 
is less than in the North-West. Were enterprise present, the 
wheat produce in the Central Provinces mi^t be much more 
than it is. Assessment, too, is low as compared with the 
North-West ; but a low rate of assessment is by no means 
synoxwinous with prosperous agriculture. Of many parts of 
the Central Provinces it might be said that, were the 
assessment higher, the agriculture would inmrove, in order to 
enable the increase to be met. Around Oamoh the people 
have been obliged to embank their land so as to make the crops 
pay It is certain that there are many parts where anincteased 
diniculty of* living would bring about improved practice of 

r 'culture. It is no^where population is least dense.that 
best agriculture is seen, but more frequently in the most 
congested districts, such as those around Benares, Azamgurh, 
and other parts of the North-West Provinces. As the struggle 
for existence becomes harder there is the inducement to put 
forth effort to meet its demands, whereas comparative ease in 
circumstances, a light assessment, and a naturally fertile soil; 
may prevent the exercise of energy^and may foster aibffq|[ward 
condition of i^iculture. Where such is the case an izAprove- 
ment can only be expected to come from the disturbance 
which time or pressure of population will mftke in th^ e^y 

circumstances which exist. c , 

•• 

^ Attention has of late been turned greatly to tho ^b-. 
ject t>f the export tratk in w1iea% and it has q^ - debated 
whether, in order to meet the distress eadhed bjf fi^ii^e, ’the 
export of grain from India shonldTnot be restricted or 
altogether. This questioa has been so and al%:' cdih - 
enssed hjr snoh authorities as Mr. J. E. 0*Coii«k^ir J^^dd . . 
am Hr. Holdemsss, that there is. no eaMfot nie . 
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more silken to empliasiae the general eonclnsion homo to that 
what is exports is practically the overplua, often specially 
grown for the purpose of export, and that if it did not pay 
the raiyat to export it he would soon give up growing it for 
tMa purpose. Besides,' in time of scarcity, the price <» wheat* 
would rise in India along with that of other food grains, and 
it would then pay bettw to keep the Urheat in the country 
to export it. Tne amount of wheat exported is at 
present only about one per cent, of the total of the food grains 
produced, and only one-tenth of the total wheat crop. 

Railways have, it is *trne, greatly facilitated export, but 
they have also done servibe in preventing fluctuation of prices 
in (ufferent parts, whilst theur value, in time of famine, for con- 
veying food to distressed aistricts can hardly be over-esti- 
mated. 


CONCLUSIONS. ooHObUsioin. 

400 . In this chapter I have touched on some few of those 
economical and political conditions which have an important 
bearing upon agriculture and on the p(^ibility of its improve- 
ment. Many others there are, such as social habits, emigra- 
tion, &c., but my purpose has been merely to introduce a few, 
lest I should l^e thought guilty of ignoring their influence on 
the progress of agriculture. I have,, however, expressed my 
inability to discuss them properly, and, besides, they are such 
as do not strictly fall within the scope of my more special 
enciuity. 

I therefore refrmn from making any recommendations 
under this chapter. _ ' ^ 


1 4 
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CHAPTER XVL 

PRACTICAL AORIOULTUR4L ENQUIRY. 

ML The foregoing chapters consist of a review ol^^e 
agricultural conditions of India, as they presented themselves 
to me during my tour. As each subject has ^en successively 
dealt with, I have indicated where imprc^vement may, in my 
opinion, be effected. , 

In the concluding chapters of my Report it will be my object 
to discuss in detail the agency by which the suggested im- 
provements may be carried out. 

I have ha\J occasion, in almost every one of the sections, to 
point out the necessity which exists for a systematic enquiry 
into present agricultural practices, and to insist upon the 
acquirement of definite knowledge before attempts are made 
to teach any fresh system, or to carry out any extended work 
of experimental research. 

It is with this matter of practical enquiry into agricultural 
conditions and methods that I shall occupy myself in the 
present chapter. • 

402. Practical enquiry, or, as I may here put it, the obtaining 
of knowledge respecting agricultural practice, precedes both 
scientific’ enquiry and experiment. The scientist, without 
some knowledge of the practical issues involved, is unable to 
push his enquiries in the right direction, and, however able 
his researches, he may fail from being unpractical. Similarly, 
the experimenter, without a knowledge of what is done else- 
where, or of what is within the reach of the cultivator, may 
waste both time and money in trying what has no chance of 
ever becoming of any practical value. 

The practical man must first become thoroughly cpnversant 
with what is being done in native agriculture, and with the 
conditions under which it is carried oh; then the scientist 
may come in and explain the rationale of the practfee, and 
may apply these principles to the extension of the ^tter 
svstems, and to the discovery of further resources ; 6nally, by 
the happy combination of scimee and practice, the work" of 
experiment may proceed in a definite and u^e^ul direction* 
In this way some advance in agriculture may be made* ‘ 

408. As I said in my opening e^apt^rs,! believe that it will 
be possible here and thwe to graft on to Nativo praetice the 
results of. Western experience, but the mdn advance will come 
from an enquiry into native agrieulttfre; and from the ezteii- 
sion of,the better indiyenous methdds to parts tUrhere theV 
aro^noirknown -ur employed. . . « 
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In addition to the improvement of agricultural methods, 
there comes another most important branch wherein enquiry is 
absolutely necessary ; this is the ascertaining of the require- 
inents of different parts of the country in respect of facilities 
present in some, and deficient or absent in others. To this class 
belong those physical surroundings which I have summarised 
in paragraph 18 (Chapter II.), and which are comprised, 
mainly, in the supply of water, manure, wood, and grassing. 

404. It mu5it be clear to every one that, before any improve- Tho neocMity ot 
ment in the agriculture of a country can be effected, the first ?lI?o,{5Ld. 
preliminary is that a knowledge of the country, its con- 
ditions and its needs, be obtained. I may also say, without 
fear of contradiction, that, ns regards India, comparatively 
little is known of its agricultural methods, and that they have 
only been, so far, the subject of casual and isolated oncpiiry by 
individuals. An organised system of enquiry, ov .the other 
hand, inigflt result in the collation of definite k^ovrledge of 
the agricultural resources and needs of the country. 

The Famine Commission recognised the necessity of careful By the F.\mine 
and organised enquiry in order to get a real knowledge of the 
agricultural state ahd conditions oi India. I repeat the quo- 
tations from their Keport, already given in paragraph 15 : — 

The defect in the efforts made by Gomnment to iiwtract the culti- 
v<ttor has consisted in the failure to recognise the fact that, in order to 
** improve Indian agriculture, it is necessary to be thoroughly acquainted 
» with it. ’ 

This view was also entertained by the Government of India By i 
in their Resolution of December 1881, in which they strongly 
urged the prosecution of agricultural enquiry and insisted 
that it must precede any attempt at agricultural improve- 
“ ment** With this view the Government of India initiated 
the agricultural analysis,” which wm to ” indicate the con- 
” dition of each tract of the country, alike for its protection 
” against famine and for the improvement of the agricultural 
” system.”^ ^ 

. The Lieutenant Oovgmor of the Punjab (Sir J. B. Lyall), in sirj.B.Lyftir» 
a recent note, says : — opinion, 

** X am altogether averse to attempts to give instruction in the practical 
business of agriculture . . . our positive and comparative knowledge of 
the subject are alike insufficient to warrant such an attempt at the pre- 
” sent time*.” • 

In a Note prepared for the Agricultural Conference at Simla, Mr. j. b. fniiM*# 
in Octpter 1890, Mr. J. B. Fuller. writes: — oiAnUm, 

« Wo have far more knowledge of European than Indian agrieultoie at 
*'.oiir.oommaiid . . « . labortoos investigatiou is required biSore we can 
** traee out the causes which faava.stimulatdd development. in some parts of 
" fyd^ and have larded it in others.” ' 4. 

The Note of the* Madras QoveniiQMt presented to 
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same Conferenee says, in irefereiice to the failure of experi- 
mental work in that Presidency : — 

The experiments . . . were doomed to failure, either from want' of 
** intrinsic suitability or from want of knowled^ of indigenous praetiees 
and conditions ... the faults . . . would not have occurred h^ t^ere 
been a departmmit of wide knowledge and full experience of native and, 
<< especially, local practice and conditions.” ^ . 

The policy proposed by the Madras Government contains as 
its first recommendation, the institution of a careful, and 
definite system of enquiry into existing practices and it 
mentions ** the importance of enquiry as an essential prelimi- 
** nary to any original endeavours to improve Indian agri- 
" culture.” • 

405 . The “ agricultural analysis ” proposed by tlfe Qovern- 
i:^n^flnedto meut of India has, up to the present t^me, been confined to 
of the collection of Land Bevenue statistics, and of information 

regarding the liability of districts to famine, and there has 
heen .no enquiry into agricultural methods with a view to 
agricultural improvement. The cause of this has been the 
aqsence of organisation for the purpose, and the want of 
monev for instituting it. Accordingly, whilst “ Land Records ” 
have been put on a satisfactory basis, agricultural knowledge 
and improvement have remained much where they were when 
the Famine Commission issued their recommendations. 
TUivMBotthc That it was not the intention of the Government of India 
oo^mratof to confine an agricultural analysis” to the collection of sta- 
tistics is shown by the following extracts from their Reso-> 
lution of December 1881 : — 

** It is ueoeBsary to point out that the agricultural en<}uiry should not be 
** confined to the mere collection or ^llation of statistics, In the ordinary 
' acceptation of the term. An ej^amiuaiion of the portion of the Famine 
Commissioners' Boport wlm;h deals with agricnliural enquiry will show 
that, in recommending witnroiterated force an intelligent syriem of inves- 
tigation, their final object is to urge through its means, and as a practiosl 
outcome of its results, the policy of maintaimim agricultural operations 
at the highest attainable standard of efficiency. The Government of Zn<fia 
fully accepts this definition of a most importont aim df agrionltanl 
enquiry.” , ' 

Again:— ^ . 

”From a system of sgricoltural enquiries . . . will follow the gmdual 
development of agricultural improvement in its manifold varie^, and' the 
** Government of India wiU be satjjified if, on the first eonstltiidoh of. an 
Agricultural Department, the oraanisatiou of agricultural enquiry k placed 
in the.hands of qualified officials, to whom may be committed the sutsie- 
^qtieht preparation dt carefully coAsidered pfoposak fot siurifmHarri 
“improvement.” . V 

Sir Edward Back, in reviewings in Hkirt^ I990,:tk».:p«aiiion 
of the- Department of J^and^ Becorw .and 4Erieal^iit^ 

' 'A '**, • . iJ • ; • ••• h 

^'TlnaipriiDtiltnMlcoiiditioiu faavaoiiif b««a oKkdied with the view rf 
"^leWng^'gniiHal knowiedge wt» tiwiUeWtf of. aet ee 
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"Mgitrdf B^euUata}. pnwtiee, iia advantaeea and tbe deiirabiliigr of 
" eztenaion, its deflcienoiea and possible renedies.” 

40& The above extracts show abundantly that the need of Tb«s*idfor 
acquitii^; knowledge of agricultural practice is fully recog* 
nised as a preliminary to any scheme of agricultural im- 
provement. 

ISefore eOnrideting whdt agency is best able to deal with the 
work of etiquiry, it will be well to set out in more detiul some 
special points on which that agency might usefully occupy 
itself,' in addition to the general one of becoming acquainted 
with the systems of agriculture practised in different parts. 

Firstly, it is important to ascertain the requirements of 
each district in regard to th(r provision of water, of manui’e, 
of wood, and of grazing, and to decide in what way the needs 
can best be met ; whether, for instance, irrigation by canal 
or by wells is best suited ; whether embanking of laq^ phould Ito 
done ; whether “ Fuel and Fodder Reserves " can Ise usefully 
formed; where grazing can be provided ; whether the taccuvi 
system of advances for agricultural improvement is properly 
brought before the people and utilised by them ; and so on. 

Secondly, it is desirable to ascertain whore a transference 
of the pr^tice of one part may be beneficially made to 
another part. Of this nature are, the embanking of land ; 
green-manuring ; hedging and enclosure of fields ; sheep- 
folding ; the use of leaves ; the growing of fodder-crops ; the 
ploughing of rice fields after harvest ; the use of castor and 
other oil-seed refuse as manure ; the utilisation of night-soil 
and town-sweepings ; the planting of sugar-cane in furrows ; 
the use of the iron sugar-mill and shallow evaporating-pan in 
sugar manufacture; the extended growing of sugar-cane, 
potatoes, and other .crops. 

.Thirdly, there are a number of questions of a practical 
nature which await solution, and whieh, though mainly of the 
nature of experiment, cannot proceed without first employing 
practical enquiry. Such questions are : What is the outturn 
of different cf ops?' What is the right aipount of seed to use 
in sowing rice? What quantity of water should be em- 
ployed in rice cultivation ? • Does manuring of rice fields 
pay ? Would draining of rice fields be advantageous ? What 
IS the relative out-turn ,of . sugar, from different varieties of 
cane ? Does continuous growing of sugar-cane pay ? Will it 
pay in the long run to grow a Iqng-stapled variety of cotton 
rather than the shoit-stapled varieties generally grown ? is 
intercqltnre of Tether crops .yrith cotton profitalHe? Is the 
use of b<mw advantageous ? 

Lastly; there are points mere connected with the introduc- 
tion of ^fiOTe^agrieultural practice ; for example, the possi- 
bility. of hstroducwgiiew crops'; the growing of new varieties ; 
the acelnnCtisationof seed ; .the selection of seed ; the makhw 
of jBihigej l^haeof. new uaplementa;' the use. of litte/ and 
ineserration of uriiur; ' the better eonservatiou' of eattjp- 
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technical subjecti and no oUe without a amcial traiuing in it 
can be expected to deal aucceasfully with ifi. 

At present the only agency that exists is the Direotnap.' of 
the Department of Land Records and Agricnlture in>each 
Province, together with his office staff, ■ Tne latter, with few 
exceptions, are men who have bad no previous acquaintance 
with agriculture, either by their early training or by their 
surroundings, and their duties are Inainly those of compiling 
Staiistici^ and keeping Records. In Rengal, as I noted J»8t 
now, Assistants to the Director have been appointed from time 
to time for special agricultural w/)rk, but it has not . been 
continuous in character; in the North-West Provinces^ in 
Bombay, and in Madras, Assistant Directors of the Department 
have been appointed, but all of them have laboured under 
difficulties, and their principal duties haye been those of office 
work, and not those of a strictly agricultural nature. 

Coming diext to the Director of the Department of Land 
Recordsand Agriculture (for this is his correct though somewhat 
cumbersome title, and not that of " Director of Agriculture/* as 
ho is conveniently but erroneously called), it must be at once 
said that, with rare exceptions, he^has not the^ necessary 
technical knowledge to fit him for the work of agricultural 
improvement. The^early training of the future Civil Servant is 
not one which directs his attention spemally to, or encourages 
the pursuit of. Natural Science, bu* it is rather one of a classical, 
mathomaticaU or literary character. After the selection of 
men by open competition there is no special inducement given 
to them to study natural science; It is only within the last 
few years that Agricultural Chemistry has been introduced 
into the final examination as an optional subject, along with 
other branches of Natural Science. Briefly, the man whoste 
bent is towards those sciences^ a knowledge of which wouU 
be useful to him later. ^ an Agricultiuralt Director,; a 

advantage compared with the classic or mathematician, m . I am 
wellawareof the difficulties, which standtiu the way. of allowing 
probationers to study agriculture as a.' apeoiat aubject, before 

e out to India, and:I do not advpeata. that thiaahoujdobe 
for there are other more important duties Ipr .whiok ihe 
Civil Servant has to undergo a special preparation at home< 
But I mention these matters for the ^purpose, of 8howd||ng 't^ 
up' to the time of his landing in. India, there 4s notl^pig to 
distinguish the future* Agricultural' Director' from the. aub* 
sequent Collector or Judge, ahd'tibatheiuiives Vrithoiithavilug 
acquired any technical, kmowledg^ .whatever of agriettli^lre,[ 
N^ even after arrural in India is the case much better, fbr^l 
alih;^pasa thhmgh much thes^e.,co,ur^:qf diqtjn^ Sq 
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of adistriet^' be'bai^y eom'es'at all into close relations with the 
agricultaral practices and conditions of the part where he 
happens to be. An' acquaintance with a^i^ieulture is, as a 
iU'Utter of ' fhctr; -no necessar^r qualification for the appointment 
of 'Ditector ' of Agriculture, nor would a man hesitate, on ' the 
ground of his not having any special knowledge of agricultural 
matters, to accept' such a ^st, were it offered to him. So' it 
eemes'abouft, and'the past^history of Agricultural Departments 
abundantly shows' it, that ’the Directora are simply men of 
a^hninistrative ability, taken out of the regular Revenue line, 
for one-reasOn or another, but not of necessity because they 
have shown any aptitude 'for dealing with ques- 

tions, or because they have- any special leaning towards the 
pursuit of Natural Science. Tlie consequence is that, too often, 
after their appointment, they are brought face to face with 
subjects which require technical knowledge for handling them 
aright, and^he absence of this knowledge leads to the.practical 
neglect of we more strictly agrieultural duties of the office. 
There are other reasons, too, for this neglect. The administra- 
tive duties of the office are numerous and varied; there are 
Land Records to be kept up, and the work of inspection -of 
village accountants (pekwaris) to be done, so that, with these 
and the necessary- office work, thc' Director has but little time 
to give to the study of the details and systems of agricultural 
practice, or Co the p<^ible improvement of l^icultnre which 
may arise from that study.- Some Directors of Agriculture; 
indeed^ have openly avowed their- intention to confine- them<^ 
selves ffo.the work- of Land Reeoids, and' not to attempt the 
larger dpie of ai^icultural improvement. Thus, in effect, t^e 
Director becomes what he ' is -strictly defined -as being, vie., 
the Director of the Department, rather than what the holder 
of such an- office, should be/ viz., the Director, or, better still, 
the Oommissiunet', of Agriculture. The agriculture of the 
country can hardly be said to be capable of being directed', 
but tbe oversight ef it in a Province may bo committed to 
the. care of im Individual. > • 

From hawing, therefbre, his time fully ocoupi^ with -admin- 
istrative duties and -with other work,, but mainly fropi net 
haviiq^ the technical ilcnowledge which .may -fit him to .'deal 
witti agfrirndtural questions, the- Director of the Def^tment 
is, innopst essesi cmliged-tp laeve tbe work of agricultural 
hEtoi:ovttment. alone. It is significant to note that. .Januaiy 
subsequent -to- the Appointing of a . Director of Agn- 
rndtuin? end .Commetee in- we -Nortb-'West Provinces, 
ei^ion<-waa' mam to '!the Secretary- of State for. ah> Assistant 
W ^o lHrector, . oil the. ground that ** the discharge of the 
jdeyoJving^jbn ^ Ditector requires the. possession of 
** qnamfi^tiona which -cannot .be; acquired udtbout .iqiemsd 
tr aihibM ** .C-;':;: ' '-J ' ‘ - 

Ib-W^d/.ne^. l^trighhiiliou^ weiru' I tor pass withbiit 

^qnniby./M^ 

feia. SeirriejS:; who ^ have held* tjnp 
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position of Director of the Agricultural Department of 
their respective Provinces. But, when I come to examine the 
individual cases to which I refer, I find that in every inatance 
the success has been the outcome of an innate love for Natural 
Science, and more especially for those branches of it which are 
most closely allied to agriculture, or from their having already 
possessed some practical acquaintance with agriculture. Unless 
one or the other of these elementtf^ be present, I fear that 
success will seldom follow oven well-intentioned efforts. 

A further hindrance to progress is met with in the frequent 
changes which take place in the occupancy of the Director- 
ship. A Director no sooner has gdt nis staff into working 
onier, and possibly has entered upon some line of enquiry, or 
commenced some protective mcfasure against famine, than he 
is liable to bo called away to fill some higher post, while his 
successor may have no sympathy with his efrorts, and .may 
allow them to lapse. In this way the work of Agricultural 
Departments has largely been the result of spontaneous efforts 
of mdividuals rather than of one continuous system of enquiry 
maintained throughout. Continuous enquiry cannot m 
carried on without a regular agency for the purpose, and 'so 
long as it is entrusted to men whose tenure of office has no 
element of permanency about it, the results will be disap- 
pointing. 1 might mention the reclamation experiments at 
Awa and at Jhansi (see pai'agraphs 70 and 75), as instances 
of enquiry begun but not concluded, in consequence of chants 
of the kind alluded to. So also might it be at any time with 
respect to the ravine reclamation carried on at Etawah (see 
paragraph 70), the near experiments in the North-West 
^evinces (see paragraph 75), and other similar work. 

409 . Technical knowledge of agriculture is, we have new 
seen, the missing element in the existing agency of the Depart- 
ments of Land Records and Agriculture. 1 shall, therefore, 

E roceed to consider hoW'this lack of technical knowledge can 
0 best supplied. 

It has been maintained by some who have turned their 
attention to this subject that, so long as the intereets of agri- 
culture ore entrusted to Departmei^ts constituted, as the 
present ones are, with a Civilian at the head instead of a prac- 
tical agriculturist, no good can be done. It .is argifbd that, 
mst as in the case of the Qeological < Survey, the Botanical 
Department, the Meteorological Department, and oUierS', the 
man who is the Director should be on expert in thepaHieular 
branch, and that Agriculture should form a Dt^partmmit qmte 
separate from thaf of Land Records. The Director and the 
Assistants being 'expert men, they would, it is said, be far 
more likely to work out some '‘improvement in agr^ltiire 
than the present organuation. - . 

* I fully allow that there is a great deal to be said ixi favour 
of tUs view, and were the chrcumstmteea of ludia-diflbretit-froan 
those which exist at present there ,^uld ho inuidK to rOcoui- 
mead it Utfdoubtediy men triunet^ in agrit^ute, uid witih 
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a knoivle(|ge both of its science and its practice, would be 
much better qualtfled to deal with purely agricultural ques- 
tions than the ordinary Civilian Director^ just as it needs a 
geologist to deal with geological subjects, and a chemist with 
ehemical ones. Could everything be recoiistruetod, and the 
whole system of administration in India be altered, this 
change would be one ti^at I should recommend, but at the 
present time I cannot see that it is a feasible proposal, and so I 
do not advocate it.' My work is to suggest what can. bo done 
rather than what, ouglit to be done, and it is not for mo to 
propound schemes which cannot, at present at least, be carried 
out. Besides this, agriculture stands on a different footing 
to sciences such as geology, botany, chemistry, &c. The 
truths of these sciences hold good everywhere alike, and the 
phenomena may be studied in whatever district they present 
themselves, witliout any <lirect reference to the people of that 
district. • An officer of the Geological Survey, •toV instance, 
may pursue his enquiries equally in the gold mines of Mysore, 
the ruby mines of Burmah, the coal measures of Bengal, or 
the oil districts of Beluchistan. He need be confined to no 
one locality, but may be drafted in succession to each, and 
thus have no particular head-quarters. But whenever one 
attempts to deal with agriculture, he is brought at once into 
close relation with the people, their habits, their condition, 
and mainly their relation to the State as the supremo land- 
lord. All questions of agricultural improvement touch upon 
the circumstances both of the people and of the State, and it 
is impossible to divorce the two. Wherever he goes, the agri- 
cultural enquirer, as I know from my own short experience 
will be brought face to face with matters in which, not agri- 
cultural matters alone, but also the administration of Land 
Revenue is concerned. The Famine Commission recognised 
that agricultural progress was bound up with considerations of a 
Revenue character, and for this reasSn they did not recommend 
the formation of an Agricultural Department. administered by 
experts alone. They hinted rather that it might be found 
necessalryito associate with the Department the assistance of 
qualified experts. Tjj^ls is the opinion which I hold, too, 
although I would more strongly press the ahaolute need of 
obtamtng this expert knowledge without delay. There are, 
as have pointed out,^ duties other than those of being 
practical agmulturiats which fall to the share of the Direc- 
tor of, an Agricultural Department, and which could not be 
discharged by#experts alone. Besides this, unless the agri- 
cultural expert be in complete touch witli the Revenue autho- 
rities, and vmess he have placed at his disposal the services of 
theJElevenue suterdinates^liis progress in the way of a^icul- 
tural improvement is hardly li^ly to be facilitated, or his. posi- 
tion bemme an enviable ohe. On the other hand, if he procee^ 
to his worit under the aUtiidrity of the present Director, and in 
harmony vrfth the Iteveniue anliidtities of A diatnet, he is likely 
to he ]^Vided0ith ifil facilities in making his enquiries. Tfibse 
Y mesa . XT 
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may seem points of small importance to one unacquainted 
with India, but to anyone who knows the country"* they are 
very material considerations. I must take India as it is and 
not as I think it should he, and my endeavour is, therefore,. 
. to graft improvements upon existing systems, rather than 
to suggest the subversion of the latter. 

After giving much attention to this^subject, I have come to- 
the conclusion that the want of technical knowledge in the 
existing agency can best bo supplied by the employment of 
agricultural experts, such as were contemplated in the recom- 
mendations of the Famine Commissioners and of the Govern- 
ment of India ; and which are also indicated in the several 
notes presented to the Agricultural! Conference at Simla, in 
Octojber 1890. 

If with the Director were associated one or more Assistants 
who were trained experts in agriculture, and whoso duties 
would be p'urely agricultural, the lack of technical Igiowledge 
in the Department would be supplied. It would be necessary 
that these experts should not be hampered w^ith the routine, 
of office work, but bo free to pursue, under the orders of the 
Director, the practical work of emjuiry. With the help of such an 
Assistant or Assistants the administrative ability of the Direc- 
torate Would be supplemented by that knowledge of a special 
character which is required to enable it to deal with practical 
questions, as well as to carry on a continuous system of enquiry 
and, possibly, of expeviinent. The regulative skill and adminis- 
trative qualifications of the Director would still be employed in 
seeing that the time of the Assistant was being usefully em- 
ployed, and both enquiry and experiment would foi'm a part 
of the work of the Department, thus constituting it in ideality 
one, not of Land Records only, but also of Agriculture. Under 
the orders of the Directt)r it would be possible, by a careful 
study of the requirements of a particular district and of its 
agricultural practices, to effect a transference of method from 
one part to another, or to introduce a new crop, or, perhaps, 
a new implement, and to pursue the other enquiries which I 
have sketched out in the earlier part of this chapter (see 
paragraph 406). ^ 

In this way I believe that the Department might be made of 
really practical benefit to the cultivator, as well as a necessary 
administrative branch of the Executive. It must, however, be 
clearly understood that to carry this out efficiently an Assistan*t 
must be free to employ his wliole time in this work, and to. 
pursue it among the people themselves ; it woulcLbe* inadvisable 
to have an enquiry conducted merely during the intervals 
of leisure from offSce duties, tor, ap enquiry once begun, must 
be continuous throughout. The men who are appointed must 
be those who would take up the study of agriculture as the 
business of their life, meaning to devote their whole attention 
to it. One fault of the past has been that when l^atives. have 
eniplo;^6d.in agricultural work they have not been taken 
the right classes, nor< have they had th/e training 
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fitted for ^hem, so they have not regarded agriculture as thoir 
profession^at all, but have waited for their chance of obtaining 
an appointment in some other branch, or of turning to the Law. 
Agriculture ought to be a distinct profession, and the man 
who enters it should prepare for it, intending to devote him- 
self to it in just the same way as the Forest Officer enters 
the Forest Department or the Engineer the Public Works 
Department ; that is, with the intention of remaining attached 
to that service. Agriculture, on the contrary, has hail no 
permanent agency to carry oii its work, and no staff of native 
subordinates who have been traincfl in it, or encouraged to 
continue in its pursuit. 

410 . The question now ?orce.s itself upon consideration : suonia 
Ought the agricultural experts to be Europeans or NatiVes ? experts be 
Without attempting to lay down a rule to bo followed in all 
cases alik^, I would indicate my opinion that vtliify'should: by 
preference, be Natives, and Natives trained in India, not in 
England. 

Frequent have been the attempts to provide the expert pos- 
sessing agricultural knowledge ; first, by sending home to Eng- 
land selected Civil Servants, to enable thorn to qualify, by a 
study of agriculture at Cirencester or elsewhere, for the Agri- 
cultural Directorship on their return ; then by sending Nativejs 
who have graduated in the University, and allowing thorn to 
study agriculture in England, in the belief that on their return 
they would make useful agricultural officers. But neither plan 
has worked well as a whole, though in the case of the Civil 
Servants it must bo said that they have fully justified their 
selection, and have shown the good results of the instrucCpn 
given to them. But the study of agriculture at a College does not 
constitute a man a practical agriculturist, and unless the instruc- 
tion be followed by practical experience on a farm it is not 
complete. Again, a man has to leaifi Indian and not English 
agriculture, and this cannot be taught at an institution like 
Cirencester College. There arc further difficulties in the matter 
of furlough, abd in the changes in tenure of the Director’.s office, 
which make it only occasionally desirable to equip a Civil Ser- 
vant in the regular line with such special training in agriculture 
as would be obtained by a two years’ residence at an Agricultural 
College in England. On these grounds, and because of the 
duties of the office being also largely administrative, I do not 
think it generally* feasible to have the Director himself an 
expert «agricul^rist. 

Some of the arguments advanced tell klso against the em- 
ployment of European expert assistants. Th^ may have a 
knowledge of English agriculture, but if they rogin to apply 
what they know, before they have studied the conditions of 
Indian agriculture, they will but. repeat some of the many 
blunders which have made people in India doubt the possibility 
of improving Indiairagrioaltui^e at all through the agency of 
ESnglish expert^. It is true that in most cases the right men 

v2 
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have not been sent out^ and that the first lot of agriculturists 
(so-called) were nothing more than gardeners, and unacquainted 
with agriculture* But, whether from this cause or from 
others, a disbelief in the expert has, anyhow, been begotten. 
Other men of a very different stamp, such as Mr. Robertson 
and Mr.- Benson, have been brought to Madras, and have 
laboured there under circumstances i^f, it must be said, a very 
discouraging nature, for they have received neither the 
sympathy nor suppoi*t of their flovcrnmcnt, and have been the 
victims of a continual change of policy on the part of that 
Government. Duties of office work, or of a tutorial nature, 
have pn?veuted them from devoting themselves to strictly 
agricultural work, whilst a zeal 911 their part to introduce new 
implements and new methods has not been always moderated 
wifli the necessary caution in applying English to Indian 
agriculture. An Agricultural Department, the Director of 
which isq)fp*oly a Revenue man, and who does not spend a 
certain portion of each year in camping about in his Province, 
hardly liktdy to be in full sympathy with efforts made to 
improve the agriculture, ami so it has proved to be the case in 
Madras. Now, at length, the conclusion is arrived* at that it 
is first necessary to learn more about the methods of Indian 
Agriculture, and the Madras Agricultural Committee of 1890 
have recommended the employment of exports to engage in 
the work of <lirect enquiry. 

The cluef points gained in selecting Natives as experts instead 
of Europeans are, firstly, that they start witli great initial 
advantages in knowing the language, the habits of the people, 
and (if they be wisely selected) the conditions of agriculture 
and the methods employed; secondly, that the selection of 
Natives would be very much more economical. The advantages 
with which a Native starts are those which it would take a 
European a long time to acquire, and the latter would probably 
never be so closely in 'touch with the people as the Native 
expert. Gceasioually it may be desirable to have one European 
expert Assistant to the Director, but this will be guided much 
by financial considerations, and, if only the proper ^training be 
provided, I consider that the work luav be done quite well by 
Natives. If a European be selected he should bo a man who 
has gone through an agricultural course of training, afich as is 

P rovided at, Cirencester, Dqwnton, or other agricultural 
iollege, but supplemented (and on this I would insist) by 
practical experiencp on a fai^n. In the matter of salary the 
procedure adopted by the Forest Department with the men 
who pass out of C6oper^s Hill College and who join the Forest 
Service might be followed, a similar rate of pay and increase, 
according to time of service, being given. 

. It is, howewr, in. the end, to the Natives that we must look 
to carry out the work of agricultural enquiry, and it becomes, 
therefore) important to consider how a training in agriculture 
may be imparted to them* This subject* will occu^ a subse- 
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quonb chapter in my Report. Suffice it to say here that I am 
distinctly in favour of giving an agiicultural education in MtoprrfembiX 
India, rather than of sending Natives to England to study. 

Past experience has shown that the men selected for a" 

European training have not been those whose associations 
and interests have been with the land, but they have been 
men of literary inclinations, who have graduated with dis- 
tinction at the Universities. Their sharp intellect and won- 
derful facility in picking up any subject to which they devote 
themselves have made .them apt students of the literature 
rather than of the practice of English agriculture, and -in 
most cases they have tacked on a study of Law tu that of the 
subject to acquire which tlu^ were sent over to England at 
Government expense. On their return to their country they no 
longer live as they usc<l to, but adopt European ways and cos- 
tume, more or less, and become generally discontented with the 
position \^hich they occupy. In short, the residence In England 
has had the effect of spoiling them for occupying the position 
in the Agricultui’al Department for which they were intended 
to quality, and they take the first opportunity they see of 
becoming “pleaders” in the (Courts. In this way the ex- 
pensive education given to Natives sent home to England is, 
as a rule, lost to the Agricultural Department, while those 
who still remain connected with it are dissatisfied with their 
position and prospects. 

On those grounds, therefore, I strongly advocate a training 
in India for Native exports. 

As to the nunjber of Assistants whicli a Director would 
require, tliis must vary in different Provinces, and according * ** 

to the work to be done, but one for each Division would pro- 
bably not be more than would eventually be found useful. 

As tne essence of success turns upon the acquirement of local 
knowledge, the Assistants must oU necessity be provincial, 
and not be removable from one Province to another like the 
Director. . • 

I would add here that care should be taken in the selection 
of experts, so as to choose, as far as possible, men from the 
agricultural classes, ahd such as havp an interest in the land, 
and wl^o have lived amid agricultural surroundings.^ Too often 
men have been taken from the ranks of those who, as a rule, 
follow the profession of the Law, and who do not regard the 
pursuit of Agriculture as in any way a profession. 

411 . I have#now discussed in considerable detail the quos- vtew»bfthfl 
iion of the employment of agricultural “experts, and would cwSSwSJit 
conclnde by mentioning tljat when I submitted my views sittdB,i«90, 
(subsequently only slightly modified) to the Agricultural 
Conference at Simla, in October 1890, they received a very' 
general approval, expressed in the terms of the two following 
Resolutions passed at the Conference : — ' 

First.— “ That, in the opinion of this Conference, i^ uj 
“ essential, for the proper performance of the duties demanded 

U 3 * ' 
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COSCLTrsiOXS. 


from the Agricultural Department in the direction of agri* 
cultural improvement, that the Director of the Department 
yhould be provided with an Assistant or Assistants who are 
experts in the practice and theory of agriculture.” 

Second. — “ That it will be preferable to train Natives tb be 
qualified for the post of Assistant in the Agricultural 
Department in this country rather tnan in Europe, and that 
this end cannot bo attained unless there be a high-class 
education established in this country.” 


. CONCLUSIONS. 

412 . Befolje any real improvement can bo eftected in agricul- 
ture, the institution of organised enquiry into existing methods 
and conditions is absolutely necessary. Thus far, little more 
has been don<3f than to collect statistics and information as to the 
liability of districts to famine. The expressed opinions of the 
Famine Commissioners and of the Government of India have 
clearly indicated that more than this was intended, and that 
enquiry into agricultural practices was recognised as a pre- 
liminary to agricultural improvement. The time has now 
arrived when practical agricultural enquiry should be initiated. 
The principal directions in which enquiry should proceed are, 
firstly, the obtaining of definite information as to the require- 
ments of each district in the matter of supply of water, 
manure, wood, and grazing ; secondly, the study of agricul- 
tural practices, with a view to the transference of the better 
methods to districts where they are not known. 

The agency vftiich Agricultural Departments f assess at 
present is inadequate to carry out such^ a system of enquiry, 
and a technical knowledge of agriculture is a necessitjiii. 

The Directors of Departments of Land Becords and Agri- 
culture are principally occupi^^d with administrative duties, 
and have neither the time nor the technical ac(]^iaintanee with 
agiiculture which w^ould enable them to devote themselvefi to 
the subject of agricultural improyement. Further, the con- 
sent changes in the tenure of the office of Director prevent 
the continuity of any experimental enquiry. 

While, for administrative reasons, it is desirable to xetain 
thg Director of ,an Agricultural Department in his present 
position, the want of technical knowledge of agriculture must 
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be supplied ; this can best be done by associating with the 
Director one or more expert Assistants who will make agricul* 
ture the business of their lives, and whose duty it will bo to 
investigate, under the Director’s orders, the agricultural con- 
ditions of the different districts of a Province. The men 
selected as agriculture experts should be, by preference. 
Natives who have been trained in India. 


RECOMJtENDATIONS. 

413. That a definite system of organised Enquiry into agri- 
cultural conditions and practices be instituted forthwith. 

That a’Permanent Agency bo established for this purpose, 
and consist of the association with the Director of the Depart- 
ment of . Land Records and Agriculture of an. Assistant or 
Assistants who are trained experts in agriculture. 

That such experts be, by preference. Natives of India, and 
be trained in the country itself. 

That high-class Agricultural Education be piovidod in 
India so as to train the men who are to become agricultural 
experts. 


asOOMUBNDA* 

Tioua 
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CHAPTER XVII. 

SCIENTIFIC AGBICULTUBAL ^ENQUIRY. 

414 . The important services which science has rendered tG 
agriculture are now universally recognised, and the marked 
development of agricultural knowledge during the last half- 
century is the direct outcome of the application qi science to 
practice. ^ 

It is the .domain of science to explain the principles which 
undcflic good practice, and to extend the application of these 
principles, as well as to make fresh discoveries that may be of 
benefit to ^gyculturo. The work of improvemen^i. had it 
proceeded simply from the practical side, W'ould have been, 
as it has always bium, slow; but when science set to work 
to find out the causes of well-ascertained facts in practical 
agriculture, progress at once became rapid. 

The application of science to practice may be briefly de- 
scribed as “ the accurate knowledge of facts and the discovery 
of their causes.” When the. underlying principles have 
been <Hsco voted, science can apply these to further develop- 
ments of practice, and to new discoveries. I might briefly 
illustrate the importance of scientific investigation in regard 
to practical agriculture by referring to the difference between 
the state of our knowledge at the present time and that 
which exi.sted prior to the introduction of scientific enquiiy. 

Formerly, it was enough to know empirically that certain 
practices were good, that certain kinds of soil were suited to 
particular crops, that certain foods were useful for cattle, 
but no one could .say mole than that these things were so, 
and not why they were so. Now, however, the connection 
between soil, air,* plant, and animal' has been worked out, and 
our knondedge is being continually added to ; we know, in 
great measure, what plants are composed of, whence they 
draw their nourishment and in what forms it must be supplied 
to them, what the constituents of food are, and the changes 
which they undergo in the animal economy. We are enabled 
thus to provide for the needs of field crops by suitable 
manuring, to repair the demafids made upon the soil, to feed 
stock on a rational system, and to cultivate the«land on other 
than stereotvped lilies. Distant countries have been put 
under contribution to supply manurial resources for our 
crops and food for our stock. In short, a definite knowledge 
of the processes taking part in the pi:actice of agriculture hae 
been obtained through tne medium of scientific enquiry. At 
the present time an enquiry is going on which is of the 
highest importance to practical agriculture. I fefer to the 
possible assimilation of the nitrogen of the atmosphere by 
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certain plants. The establishment of this theory will go a 
long way to explain much that has so far not been understood 
in agricultural practice, and may also have important bearing 
upon the practice of the future. 

Practical enquiry will always be needed to keep up the 
knowledge of what is being done, and to provide a field for 
scientific enquiry ; but it ^s, nevertheless, from the latter that, 
wherever it is possible for development to take place, any 
great future advance will be made. 

416 . The above remarks have been made in reference to 
agriculture in general, and not to Indian agriculture in particu- 
lar. I have shown, indeed, in earlier chapters, that tno con- 
ditions of agriculture in India*are such as to greatly limit the 
possible scope for improvement, and, consequently, to narrow 
the field for the application of scientific enquiry. As Mr. Thisel- 
ton Dyer ppints out, the history of agriciilturaljpiyogress in 
Britain shows it to have had its origin mainly in tlie existence 
of a class of landowners who had intelligence to attempt the 
work of improvement by the application of the teachings of 
science, amd also wealth to carry it through ; but the poorer 
tenant farmers would never have initiated such cmiuiry, 
although they were not slow to adopt its results when they saw 
that it ptiicL The non-existence in India of any class cor- 
responding to the resident English landowner of intelligence 
and wealth is a bar to the progress of original agricultural 
investigation, and will limit the pursuit of enquiry to such 
matters as seem to have a direct bearing upon the immediate 
well-being of the people. Further, the smallness of the 
holdings, the paucity of capital, the habits and prejudices of 
the people, and the financial obligations of the Government, 
are bound to impose obstacles which would not present them- 
selves to such a degree in other countries. 

416 . Nevertheless, adopting even this restricted view of 
the possibility of applying the results of scionjiific enquiry to 
agriculture, there are abundant reasons ' for its not being 
neglected ^together, and for advocating its pursuit whenever 
practicable. • 

Primarily, let me say that, if practical enquiry is to be 
successful, it must be scientiiic in its methods, it must proceed 
on a well-regulated plan, and its results must be submitted 
to careful and critical examination. The mere collection and 
record of facts is not enough ; they must be put into a con- 
nected and useful form, and they must be^ verified by experi- 
ment. Such work as this cannot be adequately performed 
without the pewsession of a scientific training of mind by 
those to whom it is entrusted. So far m India is concerned, 
I regard the proper reflation of practical enquiry, and the 
examination of its results, as one of the most useful ways in 
which scientific knojvledge may be applied to the practice of 
agriculture. 
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The relation of 417 , While acknowledging the bearing of sciences such as 

Botany, Geology, Physiology, Engineering, and Meteorology 
upon agriculture, it is Chemistry more than any other that 
has been productive of the greatest results to agriculture 
in the 'past, and from which, as coming most in contact with 
agriculture, the greatest benefit may be expected in the 
future. • 

Moreover, it is with the application of chemistry to the 
improvement of Indian agriculture that the present Report 
is largely concerned. r 

Such rapid strides, however, has the science of chemistry 
made within recent years, and so widely has it ramified into 
almost all branches of industrial occupation, that agricultural 
chdmistry, or the application of chemistry to agriculturOi 
has become a branch by itself, involving separate and special 
study, a Vill be my business, in the remarks that follow, to 
see how agricultural chemistry may be most usefully brought 
to bear upon tlie improvement of agriculture in India. 


totho The need of bringing in the aid of agricultural 

chemistry to the problems of Indian agriculture has been 
Mriouitunii admitted on' many hands, though nothing special has so far 
oSemiatiniiuiia. Jqjxo to supply it. I might refer to my first chapter, 

where, in paragraphs 5, 7, and 8, are mentioned the repeated ap- 
plications both of the Government of India and of Agricultural 
Conferences for the appointment of an agricultural chemist to 
itrTMeaiicutt, India. Mr, Medlicott, when Director of the Geological Sur- 
1®"’ vey, writing in 1877 upon the '' Keh ” enquiry, said : — 


GoTemment of 
JndU, 1881. 


Observation and experiment cannot bo profitably made by men, how- 
“ ever otherwise intelligent, without any scientific knowledge of the matter 
‘‘ under investigation. 1 would therefore advise that a well-qualified 
“ agricultural rhemist be engaged . . . under the Department of 
“ Agriculture to devote himself to this special investigation.” 

The need of an agricultural chemist was foreseen by the ' 
Government of* India in 1881. In their Resolution of Decem- 
ber 1881 they said : — • ^ ■ 


Finally, the science of agricultural chemistry will be demanded for the 
** solution of many important agricultural problems.” 

In 1^*83 the Government of India formed a strong opinion 
that there should be an agricultural chemist for the Northern 
Provinces, and mentioned th^5 vast unculturable tracts that 
existed on account of the occurrence of soda saltd which 
impregnated the soil. They considered that tfte aid of science 
might reclaim these lands. Consequently, in their Despatch 
of 8th Eebruai-y 1883, they asked tne Secretary of State to 
sanction the appointment of an agricultural chemist who 
could be used for this work and for educational purposes as 
well. It was proposed to establish an Agricultural College in 
the North-West Provinces, and attach an* agricultural 
chj^mist to it. The Secretary of State refused'the application 
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on the ground that the matter was a provincial and not .an 
imperial one. 

Successive recommendations for the appointment of an agri- 
cultural chemist have been made by the Imperial Agricultural 
Department in 1882, 1884, 1886, and 1888, and have eaMi time 
been supported by the Government of India. The Secretary 
of State, however, while allowing the importance of the 
matter, has expressed himself as not . satisfied with the 
methods proposed. 

The Conference of Agricultural Directors at Simla, in October 
1890, expressed their opinion that there were an enormous 
number of questions which they (the Agricultural Directors) 
wanted to be answered, and which only a chemist could 
answer . . . “ it was self-evident that an agricultural 

chemist was needed for India, just as the Royal Agricultural 
Society of England found that one was needojl .for them 
. a chemist was needed for investigation, and as a 
'' referee, quite apart from the question of education.” 

Sir Edward Buck, in conversation with me, succinctly .stated 
his opinion that all attempts at agricultural improvement 
must nave for their basis some scientific groundwork, and as 
chemistry is the science that comes most in contact with 
agriculture, he considered that an agricultural chemist, to act 
as an agricultural expert, is the* man most needed and most 
important. 

419 . In the preceding chapters I have, when dealing with 
each subject in detail, taken occasion to point out where the 
assistance of an agricultural chemist could be usefully em- 
ployed. I have instanced several matters of Agricultural 
import which await investigation because of the want of a 
man with special knowledge of agricultural chemistry, and 
who could deal with them on the spot. Among these are the 
following : the possible exhaustion of the soil by the present 
mode of cultivation, and the export system ; the sufiiciencios 
and deficiencies of different soils in respect* of the various 
soil constituents ; the nature of alluvium and black cotton- 
soil; the influence of over-irrigation upon the soil; the 
amount of nitrogen in the rainfall ; the fixation of atmo- 
sphericT nitrogen by the Leguminosae, and possibly by other 
plants as wml, and their influence in restoring the soil’s 
fertility; the nature, origin, and removal of saline deposits 
{reh)i the differences between •canal water and well water; 
the compositioflL of various kinds of well water ; the composition 
and use of different manurial substances, anti their applicability 
to particular crops; thediscpvery of fresh manurial supplies ; 
the better preservation of cattle manure ; the explanation of 
the r&h* system ; the composition of food products, and the re- 
lative -values of different fodders ; the nature of native clarified 
butter (ghi)finiL other dairy products ; the causes which affect 
the out-turn of sugar; the investigation of the chemical changes 
•See footnote page 27. • 
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which take place in the manufacture of indigo, and the parts 
they respectively play in influencing the produce ; the examina- 
tion of suggested improvements in indigo manufacture ; the in- 
fluence of manuring upon the cultivation of tea; the inves- 
tigation of the processes employed in the manufacture of tea ; 
the manurial treatment of coffee ; the curing of tobacco. 

420 . But there are other duties which an agricultural 
chemist would ho called upon to discharge, and these, while 
somewhat of a different nature to the above more independent 
and scientific investigations, are of great economical import- 
ance in the progress of agricultural enquiry and experiment. 

I allude chiefiy to the work of planning, regulating, and 
watching practical enquiry and experiment, and of critically 
exmnining and systematically recording the results obtained. 
My own experience has abundantly shown me that, though 
the undertaking of a practical enquiry or of an experiment 
in practical farming may appear at first sight a simple 
enough matter, it is the general fate of all such efforts to 
fail, or to fall short of the full benefit they might confer, 
whenever there is an absence of scientific design, s'upcrvision, 
and examination. I do not say that it is necessarily an 
agricultural chemist that- is required, for, indeed, a man who 
is purely a ** laboratory man ” or, in other words, nothing but 
a skilful analyst, but who has not also an acquaintance with 
the fletails ami ro<iuiremen.ts of agricultural practice, will not 
he at all a suitable person to select. But it is rather the man 
of a scientific turn of mind, and able to appreciate where 
science can be usefully applied to practice, who will be best 
fitted for undertaking the work of enciuiry. It will not be 
lung, too, 1 think, before he finds that he has to call in the 
assistance of more specially chemical experience to aid him. 
If, then, in one person can be combined both the chemical 
skill and the appreciation of the practical points involved, 
the most suitable man is found, I Imve often examined 
so-called “ practical ’* experiments, which have failed because 
the plan was not ilevised so as to lead to any definite or 
satisfactory conclusion, or because there w^as not that critical 
examination of the results which would enable a right con- 
clusion to be drawn. In these details of practical inquiry 
and experiment the assistance of an agricultural chemm 
would be of undoubted service. 

I have in an earlier page referred to the experiments on 
reclamation of salty land (u-sar), and have stilted my belief 
that chemical science should have been employed in the 
enquiry. It should have been known, for example, not only 
that the land in question was salty,'’ but also to what 
extent it was “ salty ; ” to what depth the saltness extended ; 
to what particular salts it was due ; what the surface water 
was, and what the subsoil water. Then, again, to what extend 
the various reclamation processes respectively aiucoeeded ixi!. 
removing the injurious salts ; what quantities of the salts 
, proved harmful, aftd at what point the reclamation might be 
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considered effected ; whether the various salts were equally 
injurious or not. 

Again, I mentioned the enquiries made as to the respective 
merits of canal and well water. No chemist would have 
thought of speculating vaguely as to what the tempprature' 
of either water was, or whether one contained abundant lime, 
and the other not, when there existed for him ready means 
of absolutely determining the questions raised. 

To take yet another instance, in Chapter XI., paragraph 264, 
I spoke of the competitive trials instituted, at the time of Mr. 
Howman’s visit, between Native and European methods of 
butter-making. That the Native manipulators succeeded in 
obtaining a larger weight of butter from the milk given to 
them showed no more than tfioir clcyeimcss in incorporating 
with their butter a great deal of water, while Mr. Howman’s 
butter was free from any excessive quantity. It also left unde- 
termined whetlier all the native-made butter was pure butter, 
or had some amount of curd with it. Those are points where 
the help of the chemist must bo brought in, and which can 
only be satisfactorily decided with his co-operation. 

Many have been the experiments carried out at Govern- 
ment Farms and elsewhere on the use of different manurc^s, 
but, though to the practical man it may be enough to 
determine,. possibly, whether this particular material is better 
than that, the chemist would not be satisfied with the limited 
results from such onijuiry, results, too, which would have to 
he repeated each time anew as a fresh material came before 
his notice. If, however, ho can get at the principle or 
rationale of manuring, and can ascertain what it is in each 
material that produces the result, then the chemist can apply 
the knowledge he has gained to the utilisation of other 
materials containing like properties. 

The association of a scientific adviser with experimental 
enquiry would, without question, rGsult in restricting .both 
experiment . and expenditure to more useful^ ends than has 
altogether been the case in the past. 

It is veiy desirable, also, that the information to be con- 
veyed by practical experiment should be set out systemati- 
cally i^ a form in which it may be intelligible and useful. The 
bare record of what has taken place, the harvest results merely 
stated en masse, or, what is perhap.s even worse, the drawing 
of conclusions from, each experiijient without relation to what 
has gone before, are only likely to lead to the accumulation of 
tables and literature which no one will attempt to wade 
through. A single experiment conducted simultaneously at 
four or^flve different place8,»and under varying conditions,* is 
likely to lead to the acquirement of more solid knowledge than 
is the attempt to collate some 30 or 40 results at one experi- 
mental smt. It needs, therefore, someone who shall adopt 
a scientific cnii$al method^ and be able to look beneath 
fiaots to the principles that underlie them. 
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421. Perhaps ond of the chief needs of agricultural experi- 
mental enquiry is to have someone associated with the enquiry 
whose recognised duty it shall be to preserve the continmty 
of experiment. How often could it be said of agricultural 
experiments in India that- they had failed simply •because 
there was no one whose duty^ it was to look o^f ter them^ to see 
that they were maintained, tnat the results were duly recorded, 
and that they were made available for use ! How many have 
been the men, who, eager to do something towards agricul- 
tural improvement, have begun this work or the other, and 
then have been transferred to some either district or Province, 
leaving their task to a successor who in all likelihood has not 
had the least interest in it, and so has let it drop altogether ! 
This is the general fate of agricultural enquhy in India, and it 
wiU always bo so until a cordinuous and responsible agency is 
substituted for the present system of spontaneous and amateur 
effort. In this way the Awa experiments on usar reclamation 
(see paragraph 7o) failed, and such might be at any time the 
history of every work of experimental enquiry or every Experi- 
mental Farm, (lood W'ork has been begun, but no one has been 
charged with the oversight of it ; it has been always a matter 
of personal choice and inclination, and what has been no one’s 
duty has, after a time, too often been neglected and lost sight 
of. An agvieultural chemist of the type I have suggested 
might, on the contrary, bo delinitely charged with the duty of 
maintaining the continuity of experiment, of watching its 
progress, of suggesting its development, and of examining and 
collating its results in useful form. In some such w^ay alone 
can experiment be carried to a successful termination, and the 
work is one which might well be conducted by a man posses- 
sing a fair practical knowledge of agriculture' combined with 
a more special one of chemical science and scientific methods. 

In the course of my tour I went to see an experiment on 
the reclamation of rawiie land by means of embanking 
(hunding)* it, so as to hold up the water, and thus provide 
water and irrigation. Wells Averc liard to dig, the vrater-level 
being low and the ground rocky. One object of the enquiry 
was to see if the water-level of the country would be raised 
by the embanking of the land. On eViquiring whether any 
rise had resulted, I found that it was impossible to t%li, for, 
either the level at starting had not been taken, or, if taken, it 
had not been recorded ; at all events, no one at the Station 
knew about it. This does not require a chemist, it is true, 
but it is an instance of what will happen over jtnd over ag^rin 
in India unless wai*k of enquiry be entrusted to men of a 
scientific turn of mind, and also be~ put in the bands of * a 
continuous and responsible agency, andnot beleft to amateur 
and spontaneous efforts. 

422. Aiiothor function which nn agricultural chemist o£ 
standing could usefully serve would he, that of, > acting as a 
referee ” or “ Government advisor ” in '^emico*agriciutura^ 

* • Su fTOtnote page 31. 
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matters. There ought certainly to be someone in India who 
would be able to give an authoritative opinion on points where 
the relation of chemistry to agriculture is concerned. The 
advantage to Government of having someone to whom they 
might confidently turn for guidance in ehemico-agriciiltural 
matters, involving, as they often do, very considerable ‘expen- 
diture, needs no demonstration. Nor, again, is it necessary to 
explain how very useful such an adviser would bo to the 
Agricultural Directors of the ditferent Provinces. Without 
having the power of interfering in any scheme initiated by an 
Agricultural Director, th^ “ adviser would be available if the 
Director wished to seek his guidance, alike in commencing, con- 
ducting, and usefully summarising the results of any experi- 
mental enquiry. • 

Associated with such an office would be the duty of adding 
to chemical knowledge respecting the food products, crops, 
and other resources of the*country, a work which Jiis, so far, 
been but very imperfectly done. ^ 

423 , Lastly comus the need of having an agricultural 
chemist iij connection with the development of Agricultural 
Education. Though not proposing, as I shall presently show, 
that the suggested scientific adviser” should be himself 
directly charged with the work of teaching at any fixed centre 
or centres, I nevertheless consider it very desirable that he 
should supervise such instruction as is given, an<l be respon- 
sible for its proper conduct. Let me say at once that, while 
I hold the teaching of Agricultural (memistry as a special 
branch of science to bo a desirable part of a general scheme of 
Agricultural Education, I by no means wish it to bo regarded 
as indispensable for agricultural improvement under the con- 
ditions that exist in India. That there should be someone who 
has a good and practical knowledge of Agricultural Chemistry 
I certainly consider a necessity ; but I do not imply that it 
will be necessary to spread instruction in that particular 
branch of science in order to achieve any siicc^ess. The mere 
teaching of Agricultural Chemistry will not in itself create 
agricultural prosperity, though it may open the mind, and 
lead to an understanding of the jirinciplcs upon which 
practice ii^ based. In its methods it is explanatory and re- 
gulative rather than creative. In India there is groat fear 
that if Agricultural Chemistry be taught as a necessary part 
of an agricultural curriculum it will be studied in a purely 
academical manner, as an additional subject of a Course. 
1 have had op^rtunities in England of judging how this is 
likely to be the case, having had ' experieifce as an examiner 
of Indian students who havp come over to study agriculture 
at Cirencester and elsewhere. With wonderful powers of 
getting up any subject to which they applv themselves, and 
with marvellously retentive memories, they are able, by 
their accurate roplips to the questions set them in an ex- 
amination, to acquit* themselves with credit and distinction ; 
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nevertheless, to an examiner who has them before^him for viva 
voce examination, it is apparent that there is not that 
practical understanding of tne subject, $tnd that grasp of it, 
which are likely to load to future benefit as the result of the 
study.. The knowledge which these Indian students possess 
presents itself tome as that of a subject studiously and carefully 
got up with the aid of great natural abilities, but which remains 
merely as an impress on the mind fdr a time, and which fails 
w*hen'tho call comes for its application to practice. Therefore, 
I do not look for great results to follow at once the intro- 
duction of the teaching of Agricultural Chemistry, and I 
would not suggest that provision be made for it on any large 
scale at first. Still, I think that there should be one or two 
places, perhaps, where instruction in Agricultural Chemistry 
could be given, both theoretical and practical. For the right 
conduct and efficiency of such teaching, and for its development 
when called^ for, the "scientific advisor** should bo , responsible. 

In another branch of educational work the " scientific 
adviser ** could rtmder useful service. This is in the prepara- 
tion of a toxt-book or text-books on Agricultural Chemistry, 
which shall be specially adapted to the case of India. At 
preseht there is no such book existent, and though it is true 
that the principles of a science remain true everywhere, yet 
it is in thb judicious illustration of principles by practice 
that the chief value of teaching consists ; besides, the con- 
ditions an<l practice of Agriculture in India are so different 
to those in England as to make tlie adoption of English 
text-books undesirable. The " scientific adviser,** again, would 
be able to do good service in an educational direction, not 
alone in the preparation of a text-book of Agricultural Chemis- 
try, but also in aiding the issue of text-books on Practical 
Agriculture throughout the different Provinces of India. By 
the co-operation of the agricultural experts (referred to in 
the last chapter) with •the " scientific advisor ** a series of 
agricultural text-books specially adapted for particular Pro- 
vinces or districts .might be issued, and would greatly aid the 
spread of sound knowledge of Agriculture and of cits under- 
lying principles. ^ 

424 . The principal functions of a “ scientific afivlser ** in 
agricultural matters should, it appears to me, be as f<^ 0 W 8 ;— . 

Istly, To act as a referee or adviser to Government in 
all cheuiico-agricultural matters. ^ 

2ndly. To direct and maintain the continuity of ex- 
perimental enquiry into Agriculture. 

3rdly. To compile and publish the results of experi- 
ments, and to show their practical bearing. 

4thly, To make independent scientific investigation 
upon agricultural questions. 

Sthly. To direct the teaching of Agricultural -Cheinietiy, 
and to assist the spread of Agricuitural Educ- 
tion, by the preparation of mmple text-books. 
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420. I have now explained my reasons for believing that 
there is call for an agricultural chemist in India, and I have 
also mentioned what I think his chief duties should be. It 
becomes now necessary that I should set out in detail some 
considerations which it is imperative should be ^attended to, if 
any good is to result from an appointment such as I have 
suggested. • 

In the first place, a' man fitted for carrying out the 
duties indicated above must be a man of high scientific 
attainments, capable of. giving rn authoritative opinion on 
points where Agricultural Chemistry is concerned. He must, 
accordingly, be especially a good scientific and practical 
agricultural chemist, able tef conduct scientific investigation, 
and to carry out the practical work of an analytical labpra- 
tory. But he must be more than this ; it is necessary that 
he should have a good general acquaintance with practical agri- 
culture. I do not say that he must be a practicar farmer, this 
is not what is required ; but he must have had that acquaint- 
ance with it which shall enable him to understand its methods 
and requirements, and thus usefully to bring his scientific 
knowledge to bear upon its development ; in short, it would 
not do to have k pure “ scientist,” or a man w'ho simply buried 
himself in his laboratory, and carried out investigations which 
had no direct bearing on Agriculture as actually practised. 
The investigations pursued should be those based upon the 
actual practice, and their direct intent is to be the bettering 
of that practice under existi ng and not under ideal circum- 
stances. It would be necessary, therefore, to carry on 
investigation in the light of an acquaintance with local, 
conditions and requirements. In some ways, then, it is 
rather the scientific agriculturist than the “ laboratory 
chemist ” that is required ; inasmuch, however, as the attain- 
ment of high chemical knowledge of agriculture is a necessity, 
and can only be obtained by previous special study (for which 
the practical, agriculturist has not the opportunity) the 
agricultural chemist is the man primarily heeded. He must, 
however, be one who is able to add to his scientific attainments 
a good general acquaintance with agricultural methods andcon- 
dition% As one of the delegates to the Agricultural Confer- 
ence at Simla, in October 1890, said, “We want ... a man 
who is at once a good chemist in the |laboratory and 
“ acquainted with practical farming on its scientific side ; ” 
this, it seems to me, fairly describes the kind of nMtn who is 
wanted. .He Aust be a man of business habits and capacity, 
and also sufficiently practical to be able to supervise experi-' 
ments, and to go round and nee what subordinate officers are 
doing, whether by way of experiment, ejpquiry, qr teaching# 

426-, The next question that arises is, whether one such 
itian Is sufficient, whether several are required. I am 
decidedly of opinion that^ a^ tha, outset, only one agricultural 
ehentiet is wanted; inasmuch as the scheme must be regarded 
TW 26 S. X 
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as more or less experimental. As I have pointed ont already, 
I do not regard the want of an agricultural chemist as the 
cause of. the non-progress of agricultural improvement, 
although 1 consider its supply to be a very necessary part 61 
the machinery that is to ti^e in hand tho work of improve- 
ment. Therefore, I would prefer to begin in a moderate way. 
and not to commit Government tq more than a tentative 
scheme, the further development of which would depend 
upon the success achieved by the initial one. I do not deny 
that the suggested scheme is inadermate to meet the require- 
ments of the country and of the different Provincial Govern- 
ments, but it is all that, unde'r present conditions, 1 feel 
justified in recommending, viz., /ihe appointment of one first- 
clajs man to act as Government referee and adviser. For a 
complete scheme it would bo desirable, I think, to have an 
agricultural chemist in each Province, or, at least, in each of 
the three ’Presidencies, Bengal, Bombay, and Madras. But it 
would be better to be^in with one man, and if the necessity 
arose, and the <lesirability of such appointment were shown, 
then to appoint others. If one man, accordingly, be appointed, 
he would of necessity bo Imperial, but at the same time 
available for all Provinces alike. Any Provincial Govern- 
ment which might wish to avail'.itsolf of his services would 
be. entitled to do so, and, thus, his functions would be rather 
national than imperial. 

third point upon which I Avould insist is, that if 
•ndonnrtmiitiei any appointment be -made, there must bo sufficient time 
allowed to see whether tho experiment (for such 1 must term 
it) be a success or not; also, the man so appointed must 
have time and opportunity given him for acquainting himself 
with the methods and conditions of Indian agriculture. A 
man, be he ever so good an agricultural chemist, or be his 
acquaintance with English agriculture ever so great, is almost 
sure to fail unless he have given him the opportunity of 
studying the |>eqiiliar surroundings of Indian agriculture. 
In fact, he will almost have to- forget, for the time, what he 
knows, and start afresh as a learner. To attempt to teach or 
to improve agriculture without first becoming acquainted with 
its conditions is to court almost certain failure. 1‘tim only 
too well aware that whatever 1 have- been able to gather 
during my own tour has been the outcome of those facilities 
which were so readily placed* at my dh^sal, and of whiiffi I 
availed myself with the view of acquiring |s much know- 
ledge as possible of the agriculture practised in different parts 
of we country. But, while the new comer will do well to regard 
' himself for some time as a learner, it i)s equally incumbwt ott 
those to whom the ^ving of such an appointment is entensted, 
. -that thev should be content to exercke patience, and that they 
shohld* s^ow time for the chemist te Mt that practical acquaint- 
ance .with Indian agricultiire which is oasen^i to his after 
saccfise. To bring a man of scient^c .httunmente over to 
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India, and to set him down to work out plans of experiment, 
or to engage in investigation, before ho knows anything prac- 
tically of tne agriculture of the country, is to ruin the project 
from the very outset. The history of past efforts at agricul- 
tural improvement abundantly illustrate this, and the men 
who have been located in one spot, and have been set 
to work out improvements from thence without going 
about and acquainting •themselves with the country, have 
proved of but small value. The real blame, however, 
attaches not to them so much as to those who have called upon 
them to make bricks without straw,” and have asked theiti to 
write Reports, conduct experiments, and, in short, to justify 
their appointment, long before they, have had an opportunity 
of providing themselves with the knowledge necessary for 
the useful discharge of the duties which have fallen^ to 
their share. I may be putting this very strongly, but I am well 
aware of the need of so doing, for the error is one ^at has been 
repeated over and over in the past, and I am anxious that it 
should hot be committed again in connection with the possible 
appointment of an agricultural chemist. I would, therefore, 
strongly urge that, unless it be clearly understood from the 
commencement that a man appointed to such a post shall 
have the opportunity given him of studying the principal 
conditions of Indian agriculture, and of acquainting himself 
with them by means of travel, it would be far wiser not to 
make any appointment at all. If, however, time be allowed, 
patience be exercised, and opportunities of gaining experience 
be given, the proposed plan will have a fair chance, and 
should it then be found to fail, it will fail either on its merits 
or because of the deficiencies of the individual. If the former 
be the reason, it may fairly be said that the experiment has 
been tried and has failed, and it will remain as an experiment 
of not too extensive or over costly a nature : if the individual 
prove unsuitable, he can be replaced. It is not possible to 
define exactly what number of years should be allowed for 
the experiment to be on its trial, but ^e* general opinion 
expressed at the Simla Agricultural Conference in 1890 was, 
that not a less period than seven years should be named for 
the duration of the Appointment. This appears to me . a 
fair teprm to fix. It would not be necessary, as it was in my 
ease, that the man appointed should take at the outset a hurried 
view of the whole agriculture, but it would be quite feasible 
to select some typical district for special study each year, and 
to devote a cqptain time to travelling about to other parts. . 

428. A necessaiy' part of the equipment of a '* seientific 
adviser *' ia that he be provided with a laboratory suitable in 
every way .for the carrying out of analytical work and of 
inveatimtion. This at once opens up the question as V> where 
- tiu<^ a laboratory should be pUced, and ^ow the work there' 
is. fo'he coiwlucted.. With this is bound up the consideration 
as to whetber the "science adviser'* is to be directly 
engaged in the work of teaching or hot. This 1 ha^e in ^art 
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discussed already, and now state my decided opinion that the 
'' scientific adviser” should be primarily an invSatigatpr 
rather than a teacher, and that his time should not bo taken 
up with the routine duties of teaching. If a man is to be the 
instructor of such students as would attend an Agricultural 
College, he would of necessity have to be located at some one 
fixed place, for a part of the year at/ least, and certain duties 
of a routine nature would be expected of him. This, in the 
case of India, would, to my mind, interfere altogether with 
his usefulness as an investigator, and as an adviser to Govern- 
ment. It is more than probable that his presence would be 
required in some part far away from his teaching centre just 
at the time that the course of instruction he was conducting 
wa^ going on. I am not at all disposed to favour the employ- 
ment of an agricultural chemist to combine the duties of 
investigator and teacher, but I think that the two functions 
should be Kept quite distinct. The “ scientific adviser ” 
should be free to move here and there as might be required, 
and should not be tied down to any one place in particular. 

At the same time, a.s I pointed out before, he should not 
allow the work of giving instruction in agricultural chemistry 
to pass out of his control, but he should direct it, and be 
responsible for its efficiency. It would be very desirable also 
that he should, from time to time, as opportunity permits, give 
occasional lectures, or short special courses of lectures, at 
different centres throughout the country. 

• 

The mewl of li 429, Although I would not fix any definite centre where 

** scientific adviser ” is to work, he must clearly have a 
nsifMhintohoniiBt good laboratory or laboratories at his disposal. There must 
in charge of it. ^Iso bo soiiie place or places to which applications may be 
addressed, and with which he shall remain in communication. 
Suppose him to be engaged in an enquiry upon salty land 
(usar) reclamation ; he uSay have samples of soil, or of water, 
or of salts, to analyse in pursuit of the investigation. These 
cannot be analysed on the spot, but would have to be referred 
to a laboratory, and be done either by him upon his return, or, in 
the meantime, by some one working under his instructions. This 
leads me to consider the desirability of having a second man 
as Assistant to the “ scientific adviser.” This I wouid*recomr> 
mend on two main grounds ; firstly, the advantage of having 
a resident analyst to carry out the details of work conducted 
in a laboratory ; secondly, thii advantage of being able in this 
way to provide for the teaching of agricultural chemistry a^t 
certain fixed placcsC ' 

In the work of investigation^ and enquiry there vrijl. be 
numerous analyses, to be performed, and purely analytical 
details to be 'carried out, ail involving, care, skill, dnd special 
chemical training, but yet more or Ic^ roiitine in natur^ . It 
is not necessary, nor even desirable, that, the time of a highly- 
paid ofiicer of special qualifications shoilld be ts^en up wit|t 
routine matters more than can be helped, but it should be 
, devoted more particularly to that which he alone can do. It 
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is also very desirable that analytical work connected with 
any enquiry should proceed without interruption, under a fully 
qualified chemist, although circumstances might require the 
presence of the head man at a distance from his laboratory. 

Were all analytical work of this nature to be left uni;il the 
head man could return, and then had he to cany out all the 
analytical work with his^own hands, there would soon be an 
accumulation which it would be hard, and often impossible, to 
overtake, and ho would often be prevented, too, from taking 
up other work that calls for his special employment. If, on 
the other, hand^^ there were^a second man, or Assistant Chemist, 
as I may best term him, acting under the directions of the 

scientific adviser,” he woulcj be able to carry out all the 
analytical details, and present them to the senior chemist for 
his utilisation on his return, or for forwarding to him if sttll 
away. Further, the presence of an assistant chemist resident 
where the laboratory is, would ensure someone being on the 
spot, ready to attend to any analytical work required by 
Agricultural Directors, or for Experimental Farms, or to 
transmit anything for reference to the senior chemist. A con- 
stant comifiunication would thus be maintained between the 
" scientific advisor ” and the laboratorv where his work is con- 
ducted, as well as with those who might wish to apply to him. 

But the second advantage to be gained by the appoint- 
ment of ^n Assistant Chemist is also a very important one, uhi^itfOT 
inasmuch as it appears to me to provide for the educational 
want which the Government of India represented to the Sec- 
retary of State, and it at the same time meets the very proper 
objections of those who urged that an agricultural chemist 
should be used for purposes of investigation, and not directly 
for teaching. With an assistant chemist resident at some 
centre where a laboratory is placed, the teaching of Agricul- 
tural Chemistry at that centre mighty perfectly well be pro- 
vided for. The assistant chemist, Vhile engaged in his 
laboratory duties during part of the dav, would be quite well 
able to give lectures on Agricultural Chemistry to students, 
and, from ttme to time, to conduct a class in practical labora- 
tory work. The need that has been felt of late of providing 
a higher class of instruction for Native Forest subordinates 
emphasiSes the desirability of giving, in some such way as I 
have suggested, a training in Agricultural Chemistry as part 
of their Cou!rse. 

A third advantage would follow such an appointment. 

The changes, th^ ledve-takings, &c., necessitated hy a residence in tii. 

in India, -oblige the provision of a substitute to take the place 5 ^5iSi£ **** 
of an.ali^nt officer. Should this be the case with the senior Mtvaw.- 
mi^, it would ceHainly be an advantage to have an assistant 
chemist who, while working under the senior man, would be 
able to take his place in. his abmnco, and thus not allow his 
work io be. at*a standstill.* It mayibe' necessary,, perhaps, at 
aome ii^nre time to' fill, a vacahey in the higher office, and ^t ' 
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t ' * 

might be found better to promote the junior man to the senior 
post, and utilise the knowledge of India which he has already 
gained, rather than to make a quite fresh appointment, and to 
bring over a new man who would first have to go about and 
learn the agricultural conditions for himself, as his prede- 
cessor had done. 

I 

430, The qualifications of an assistant chemist must 
primarily he : — 

Istly. That he he a competent Analytical Chemist. 

2ndly. That he possess aptitude for teaching,' a good 
general knowledge of science, and sufficient 
special knowlcdjj^ of Agricultural Chemistry 
. , to enable him to impart instruction in it. 

43L •It must now be considered where the laboratory and 
the assisthitt chemist are to be located. It is naturally desira- 
ble that special work, such as is here involved, should be 
carried on under as favourable conditions in regard to climate 
and situation as is possible. But, at the same time, a laboratory 
should not be so isolated as to fail to be of benefit to India as 
a whole. As the “scientific adviser” is to be imperial, this 
might be a reason for his being attached to the Government 
of India, and for changing his locale when they do, so that 
he might be available when his advice was needed. But, 
though it may be desirable to have the “scientific adviser” 
in touch with Government, I would rather see him peripatetic 
in character, and have him go about the country wherever and 
whenever required. Besides, neither Calcutta nor Simla appear 
to me altogether desirable places at which to establish a labor- 
atory, certainly not for a whole year. Calcutta is quite at 
one corner of India, and, in regard to climate, is not suitable 
all the year round, while Simla is also too far removed from the 
rest of India, and is notf likely to form a good educational 
centre. 1 confess my own predilections for choosing, were it 
possible, some place which, while being agreeable on the whole, 
as regards climate, might be as central as possible, ^and hence 
available for the different parts and Provinces of India* Jub- 
bulpore, for instance, is such a place, and had there been any 
suitable institution available there, I might have ^recom- 
mended its adoption as the location of the laboratory, and as 
the head-quarters of the “ scientific adviser ” and his assistant 
chemist. Students fi'om all |>arts of India would readily be 
able to come to such a centre, whilst it would, have fuiHiher 
advantages in enafiling the “ scientific adviser*’ to it a 
good starting point for his various journeys to different parts, 
whether north, south, east, or west. But I am not prepared 
at this stage^to advise the building of an^ institution speei&lly 
for this purpose, but, as the whole scheme is an euerimental one, 
I think that it would be better to utilise those faeiliti^Mrhich 
already exist, and to prpvide, as far possible," toi: the' de- 
v Aopment of scientific education at places where it has already 
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obtained some foothold. Agricultural Colleges are represented 
principally by the institutions at Saidapet (Madras) and the 
College of Science at, Poona (Bombay), to omit the more recently 
established^ one in the Native State of BarodfC. In addition to 
these institutions at which instruction in Agriculture is 
given, there is the Forest School at Dehra (North-West Pro- 
vinces)'. The training of Forest Students is also carried on 
at Poona, students coming here from Madras and Southern 
India generally, whilst Dehra is intended to servo the purposes 
of Northern India. It was in connection with the develop- 
ment of the Forest School at Dehra that the application first 
came for the appointment of an agricultural chemist for 
India, and, though I do nfii see my way to recommend the 
appointment of a special officer for that purpose, I certainly 
see a decided advantage in having a laboratory or labora^^ories 
placed where they may be utilised by Forest Students, and 
where their presence will include also the seryices of a man 
capable of imparting instruction in Agricultural Chemistry. 
At Dehra there is already a very fair laboratory, which might 
quite well be adapted to the new requirements ; this would 
serve fdr the North of India. At Poona there is a very good 
laboratory also, and, besides being the centre of the agricul- 
ture of the Dcccan, Poona has the further advantage of being 
a pleasant place during the rains. In the course of enquiries 
that were made when the idea of having an agricultural 
chemist was first suggested, it was elicited that Madras would 
be satisfied to send its students to Poona, and, if this plan 
were carried out, Poona might serve for Bombay apd the whole 
of Southern India. After careful consideration, I think that 
the best plan would be to have the head-quarters and labora- 
tory fixed for six months of the year at Dehra, and for the 
other six months at Poona. In this way the need of imparting 
instruction in Agricultural Chemistry would be met for both 
Northern and Southern India, iVnd, at the same time, the 
work of investigation would be able to proceed under fair 
climatic surroundings. The Forest Students, both of North- 
ern and» Southern India, would be able to receive instruction, 
as well as the Agiicultural Students attending the Poona 
College ; existing laboratories would bo utilised, and, alto- 
gether, this scheme recommends itself as being the best to 
Meet existing wants. 

. 432. It seems necessary now to sav a word as to the duties 
of the ^'scientific adviser,” and of tne assistant chemist. I 
would lay ft 4own, as regards the first named, that he must 
. be given a free hand, and that no one, and no Dej^artment, 
exercise more than a general control over him. It is impos- 
sible to lay down rules for his guidance, an^ for ,the exact 
, amj^loyment of his time. It will be for him to show that his 
V. ap^intment is justified, after due time has been given h^ to 
get into Ins work*; but, unless confidence be placed in him to 
.rl^tly eipploy his time md opportunities, the appointment is 
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almost sure to end, as many have done before, in not realising 
what it was intended to. 1 hope, therefore, that if any sncn 
appointment be made, the holder will not be called upon at aii 
early date to justify his existence,” or to give a detailed 
account of what he can show as the result of his appointment* 
As I said,* it rests with him to show, at the conclusion of the 
term of the appointment, that its continuation, is desirable, 
but he should not be hampered befoie this with having to 
prove that he is earning his salary ” and usefully employing 
nis time, unless, of course, circumstances should arise which 
would call for his removal on peisonalpr other unquestionable 
grounds. 

With regard to the assistant chemist, his duties must be laid 
down by the senior chemist, wheiher it be the carrying out 
of laboratory work or of instruction, and for the proper dis- 
charge of tl^ese duties the senior man must be responsible. 
Tho«wieiitw^ Should a* 'Vscicutific adviser” be appointed, there is little 
' be allowed to doubt that scvcral industries, such as those connected 
w<5?kaBwSi/“^ with indigo, tea, coffee, sugar, fee., would bo desirous of 
availing themselves of his services, and the question arises 
whether ho should be allowed to undertake private work and 
to receive emoluments from private individuals in addition 
to his official pay. It may, with much reason, be urged 
that industries such as the above contribute materially 
to the country's welfare, and that their prosperity is co- 
incident with that of the cultivators and labourers employed 
in them; so that Government should assist in improving the 
different manufactures by giving the help of their scientific 
Experts. That these industries could be improved by chemical 
knowledge and skill being directed to them I have no doubt, 
but there arc, it seems to me, great objections to the util- 
isation of a Government agricultural adviser in technical 
work when there is so much to be done in a more purely 
agricultural direction, and^'when not one district or Province 
alone is conceriu^, but the whole of India. To properly take 
up such an investigation as, for instance, that of the improve- 
ment of indigo manufacture, the whole time of all expert 
scientist would be required, and for much more than a single 
year. Then it might be asked , — to which of the several induatldes 
should attention be turned first of all ? My view is tfiatTeach 
of these industries should employ its owm experts, and. should 
not look to Government for this. There is quite enough to dd 
in each to occupy special men if selected, and what could ' bo 
done in a casual way by a man engaged in general' agricultural 
work in other parts ftf the country would count for but little. 
But there are other dangers attending .the employment of an 
agricultural chemist in technical investigation. It is only to 
be expected that if a man be free to take up private work he 
will choose that which pays him best. . More especially .wiU 
this be the case if the salary attaching to the office^be put at a 
, low figure, on the ^ound of the chenust being able to tnOTOane. 
his temuneration by doing outside work. I would point out 
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nioreoveTi that the inducement to seek private practice will 
tend to make a man neglect the more special work of his 
oi^ee, and if Government appoint an agricultural chemist 
with liberty ^ to engage in other work for payment by 
private individuals, they must not be surprised to fin^ their 
man select such work as is most remunerative to him, and 
engage in technical investigations rather than in the direct 
improvement of general Agriculture. Whoever he be, a man 
is sure to' pick and choose what he will like to take up, and 
liberty to engage in private work will, in this case, interfere 
with the discharge of public duties. There is not in India 
the desirability that occurs in England for having as agri- 
cultural chemist a man who combines with scientific skill a 
knowledge of the agricultural Iradc in feeding-stufis, manures, 
&e., for, practically, no such trade exists in India. It wouldd^e 
far better to pay a man a high salary and let him, look for 
nothing beyond it, than to have him, while in receipt of pay 
for doing agricultural work, endeavour to increase his income 
by engaging in outside investigations. 

However,, I would by no means say that if Government 
thought it* advisable that their chemist should take up any in- 
vestigation concerning a technical industry he should not bo 
at liberty to undertake it. But it should not be, I think, for 
any extra remuneration, and it should, in every case, coirie to 
him as a reference from Government, and with the request 
that he would, if able to do so, take up the matter in question. 
Any fees received for the work should go to Government. 
For the reasons 1 have given above, I do not think that any 
such investigation can be of a prolonged or exhaustive nature, 
but would have to be confined to the solution of certain 
definite points which it might be considered desirable to sub- 
mit to the " scientific adviser to Government. 

Similarly, I should be inclined to object to the employment 
of the scientific adviser,” or of the assistant chemist, by. 
Municipalities, for their local purpo.ses, or in the multifarious 
duties of the office of Chemical Examiner. Sfiich duties are 
not primarily agricultural, and should be left to men specially 
appointed to carry them out. 

483 . It is necessary that I should now say a few words 
as to tne salaries to be paid to the respective officers whose 
appointment 1 suggest. Seeing that so much depends upon 
the standing of the men who are selected, and also upon 
whether a pension be or be not attached to the respective 
offices, it is not^ossible to say definitely what a proper remu- 
neration would be. 

For the senior position, either a man of established reputa- 
tion and recognised scientific standing may be obtainable, or 
else the man to be select^ must be a somewhat ybunger man 
of undoubted ability * and great promise, but who has still a 
nam^' to mah^ for hiniself. In the former case, I. do not think 
ihav leaving out the question of pension, a lower salary than 
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Rs. 2,000 a month, rising to Rs. 2,500 a month, should 
bo given. If a younger man is sought, then a salary of 
from Rs. 1,250 to Rs. 1,500 a month would be sufficient. 
These amounts depend much, of course, upon the rate of 
exchange taken as the basis ; when I stated them in India 
the rupee was then at 1 s. 6 d,, but it has since fallen con- 
siderably. It will bo clearer, perhaps, if I say that I think 
the salary of a man of established reputation should be about 
equivalent to 1,800 L a year, rising to 2,250 L at the end of the 
term of 7 years ; or, in the case of a younger man, about 1,20Q /. 
a year, rising to 1,500 L It would be better, however, to do as 
the Agricultural Conference at Simla in 1800 recommended, and 
to leave the exact salary to be determined by the Secretary of 
State, and to be dependent upon the class of man ultimately 
sheeted. 

As regards the salary of the assistant chemist, . this, too, 
must be i^gulated to a certain extent by the turn which 
exchange takes, but a salary which is equivalent to 650 L a 
year, rising to 700 L a year, should be sufficient to attract a 
suitable man. 

434 . There are other matters of detail which might have 
to be discussed in making the above appointments. Oneof these 
is, whetlier it might not be well not to put these officers under 
the ** one month rule ’’ as regards leave ; whether they should 
be selected from India, or be brought out from England, 
Germany, or elsewhere ; and by whom the selection should be 
made. On the first point J can hardly otter an opinion ; but 
as to the second, I am almost sure that it will be necessary to 
go beyond India to find suitable men, at least for the senior 
appointment ; while on the third point I would throw out a 
suggestion that, if the selection be made from England, it 
might well be left to the Secretary of State in consultation 
with some agricultural body of standing, such as the Royal 
Agricultural Society of^England. 

While an a^ssistant chemist will be readily obtainable, I am 
well aware that it will be no easy matter to find a man in 
every way suitable to fill a senior appointment sueh as I have 
sketched out. A purely scientific m^ might possibly be soon 
found who would be willing to come, and, similarly, a practical 
man, but the possession of the two qualifications bygone man 
will not be so I'eadily discovered. In the end it may be 
necessary to select a man of the required scientific qualifica- 
tions, and who appears likely to be able to develop the pji^c- 
tical ([ualifications after he lias acquired spia^ experienco in 
India. But, unless there has been beforehand the sksientific 
and special chemical training, it is very certain, that H will 
not be acquired in India. Therefore, as the ** scientific 
adviser” Is to be an authority on chemico-agricultural 
matters, the primary requirement is that he, shall have gmned 
the special experience before coming out to India, tod if he be 
a man of intelligence and good comfaion sedse he wiSi he 
dble to see what is wanted of aim, and to add practical know^ 
ledge to his sdentific ability. 
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* I am conscious, too, that it may bo said that in giving a riiaii 
so free a hand as that which I have suggested he should have, I 
haveleft a good deal open to him, and have put but liitlecontrol 
over him. It is quite true that this leaves much to chance. 

If a man be active and devoted to his work he may make his 
position one of much value, and render its continuation indis- 
pensable j if, on the othei* hand, ho only studies his own comfort, 
he may simply make his tappointment a ** cosy berth which 
brings him in a good salary, so long as it lasts. It is so difficult, 
however, to impose any system of control without at the same 
time destroying the pr^fctical usefulness of the appointment, 
that I think it is better to rely upon the individual to show 
that his selection and the croation of the office have alike been 
warranted. 

• 

435. I should be misunderstood if I were siy)p()sed to xho tstnirtoyment 
imply that all that is needed for scientific /agricultural 
enquiry in India is an agricultural chemist and an assistant turHifiniuiry. 
chemist. The branch of science wdth which I have had most 
to do is chemistry, and so I have spoken mainly from the 
standpoint of the chemist. But there is need of men cxpcu*t 
in other branches of science too. Among these, a Botanist, an 
Entomologist, and an Agricultural Engineer might be mentioned. 

Such men may be found in India itself, and from time to time 
their services have been utilised ; but, so far, no one has been 
specially attached to the Agricultural Department for the 
primary purpose of assisting agricultural enquiry. It w^ould 
not be hard to show that, in carrying out, in the past, several 
lengthy enquiries, more especially that with regard to the 
hybridisation of cotton, the greater part of the labour might 
have been saved had botanical knowledge been eniployeil 
in the enquiry ; the same might be said of the introduction of 
the tea bush from China. In all matters concerning tlie trial 
of new crops or new varieties of crops, recourse should bo had 
to the best botanical assistance available, and there are, as I 
have said, men in India fully qualified to giVe this, whereas 
this is not the case as regards Agricultural Chemistry. A largo 
field is open, too, for the study of Agricultural Entomology and 
of the various diseases and injuries to which crops are liable. 

AlreMy, at the Forest School, Dehra, Mr. Cotes, of the Indian 
Museum, Calcutta, has been employed in giving a course of 
lectures on. this subject. So far, this is goo<l; but it only 
covers a period of six weeks inihe year, and Mr. Cotes has the 
general <hitic|g of his appointment at the Indian Museum to 
attend to as well as tne more agricultural relations of the 
subject. I heartily approve of the employment of men of 
al^taiiunent in different branches of science for the furtherance 
of '.i^icultural knowledge, and also for teaching purposes ; but 
tide must bo done on a more extended scale than has been the 
ca^'Up to now, and there should be, as I have said, both a 
Botanist add an E]ltom 9 logist attached regularly to the Agri- 
e^tural Department* • 
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A more thorough step towards attacking a great subject 
affecting agricultura] interests was taken in we engagement of 
Dr. Lingard as Government Bacteriologist, and in nis loQaiion 
at Poona {see paragraph 272). This appointment had only been 
made shortly before I left India, but of the necessity of ap- 
plying the latest advances of science to the investigation of 
cattle diseases there can be but little doubt. 

In m£^y enquiries of* an agricultural nature, questions will 
arise where a knowledge of engineering will be very essential. 
Such, for instance, are those on land reclamation, irrigation, &c. 
Reference has been made to the employment, in some of these 
enquiries, of Mr. W. J. Wilson, of the Public Works Depart- 
ment. It would be well that the services of an agricultural 
engineer should be available, not*only from time to time, but 
regidarly, for the work of the Agricultural Department. ‘ 

The pMiuou or 436 . consideration of the various points raised in this 

i^eni^c men 111 chapter leads iiie, in concluding it, to make a few remarks on 
the general question of the appointment of scientific men to 
positions in India. There ought to be no reason why India 
should not possess her own staff of workers in various branches 
of science, instea<l of having so often to refer questions to 
home experts. There should be authorities on scientific sub- 
jects in India just as there are in England, in Germany, and 
in other countries. It cannot be said that encouragement is 
given to the pursuit of scientific investigation in India, and if 
the history of the many very able men, including even a Second 
Wrangler at Cambridge, who have gone out to India to fill 
appointments, be examined, it will be found that in but few 
cases have they advanced by the pursuit of the particular 
sciences of which they went out as exponents. The fault 
seems to lie in the fact that men skilled in a special science, 
and for that reason selected for India, mostly find themselves, 
on arrival, drafted into |he Educational Department, and 
forming part of a graded service. In this capacity they are 
obliged to move en through the different grades, taking up the 
respective duties of each of these, for, if they wish to keep . to ^ 
their own science, they must remain at the same salary as at the 
commencement. The outcome of this bars been, that men. who 
w*ttt of original J^^^ight havc bccu original workers in science have ^'h|^d . to 
workeniii abandon it for the duties of School Inspectors, or, despmring. 
■oiesco. further advancement in their own science, have launched . 

out into the pursuit of Meteorology and other subjects in 
which they might earn distinction. I have it from, men in the 
Educational Departpient who had been original^ chosen for. ^ 
their scientific knowledge, that, when once estaolished iii a 
position, they find their time so taken up'with teaching subject^ 
other than thqir own science, that they have to abandon entirely 
the hope of doing any original work, and have not even time tp 
keep up their knowledge of what is being done at home ahd'^ 
abroad in advancement of their particular science. (The cohse*^ " 
queyce is, that they fall behind, and cannot keep their know? . 
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ledge up to date* The late Mr. S. A. Hill, of Allahabad, who was 
a sKilled chemist when he came out to India, acknowledged to 
mC that this was the case, and that he had not been able to 
keep himself acquainted with the advance made in chemistry, 
still less to carry out any original work in the science! 

Another instance of the way in which no encouragement is 
given to scientific study il seen in the system by which appointr 
ments are made to the position of Chemical Examiner. In- 
stead of selecting for these posts men who have been care- 
fully trained in chemistry, and more especially in analytical 
chemistry, the appointments are generally given to men who 
have had nothing more than the class instruction in 
chemistry and the test-tul?o experience of the ordinary 
medical student. Those who have any acquaintance with^the 
facts know how small are the dcman(.ls made .upon the 
chemical knowledge of a medical student in onVrr to enable 
him to pass his qualifying exaniinations, and it is simply this, 
or the recollection of it, which the “ Chemical Examiner ” in 
India has to rely upon wdion he enters upon his work. The 
men chosen are medical men, who, when they see the 
chance of adding to their income by taking a “ Chemical 
Examinership ** as well, do so, and at once find themselves, 
armed only with the remains of their student-days’ knowledge, 
brought face to face with matters requiring not only special 
acquaintance with chemistry, but also considerable analytical 
skill and experience. The subjects dealt with by Chemical 
Examiners are of a most varied description, from poisoning 
cases in which human life is at stake, clown to analyses of 
Government stores, dynamite, kcrosino oil, beer, raspberry 
essence, disinfecting powders, and lozenges ! Clever indeed 
must the medical man be who can do justice to such a 
varied selection on the strength of his medico-chemical ex- 
perience I What happens is, that a#man bungles * on at first, 
doing the beat he can, and, if he be a m&n of ability, in course 
of time he gets to know how to deal with the usual run of 
things submitted to him,, and what he does not know he 
finds out from books. But the system is very far from 
being satisfactory, andT it. is not to be wondered at that the 
Reports of the Chemical Examiners are not fully credited in 
the Law Courts. On looking over the Reports, I find that 
medico-legal cases and examination of Government stores 
fonn the bulk of the work, and that the important matter 
of the adulte^tion of staple foods is one which but seldom 
comes forward. • 

The calling of a Civil Surgeon is medicine, not chemistry, 
and, unless he has had a shecial trainii^ in chemistry, he 
cannot be properly qualified tor holding a Chemical Examiner- 
ship. Similany imperfect and unsatisfactory are, in most 
cases, the examinatiohs of samples of drinking Water made on 
behtalf of MitnicipalHies. The investigations are incomplete i 
the eollectidn of samples is too often left to messengers (peons) 


Una itiMfactory 
iiaturu of 
CliiMiiical * 
Kxamliicnhipa. 


Xouleljpd 

obnaUita. 



334 Scientific Agricultural Enquiry. 

who may take them from anywhere and anyhow. Added to 
thivS, the number of samples sent, and the kind of analysis 
made, are determined ratner by the cost than by the import- 
ance of the enquiry, and it is left to the chemist just to 
analyse what is sent to him, instead of carefully selecting 
such samples as shall be germane to the enquiry. 

Central TraUiing I cannot but think how much better it would bo if there 
wiwtiflo were one Central Institution, say at Cfalcutta, where, with able 
ftppoiiitineiits. professors and the best laboratory accommodation, men might 
be trained so as to qualify for tilling the posts of Chemical 
Examiner, Municipal Chemist, Sanitary Inspector, and such 
like. As vacancies arose in these posts, thej^ might be filled 
by men who had passed out \*rith a qualifying certificate. 
In such an Institution, too, men might be trained in know- 
ledjje of agricultural as well as of general chemistry, and the 
requirements of India could in this way bo met from India 
itself, anditot be the subject of continual reference to England. 
In some such way, too, there would be an opportunity for 
the development of original scientific work in India. 


CONCLUSIONS. 437^ CONCLUSIONS. 

The influence of science upon the development of agricul- 
tural knowledge has been very marked within the last half- 
century. Inasmuch as chemistry is the branch of science 
most nearly related to agriculture, its study becomes of par- 
ticular importance when the improvement of agriculture is 
concerned. The need of having an agricultural chemist in 
India has been recognised alike by the Government of India 
and by individuals of weight in that country. There is scope 
for the useful employment of an agricultural chemist in 
carrying out scientific investigation upon agricultural problems 
of the day ; in planning and regulating agricultural enquiry 
and experimenta, and in examining and recording the ^ults ; 
in maintaining the continuity of experimental work ; in acting 
as a “ referee ” or " scientific, adviser ” to Government on all 
chemico -agricultural matters; in directing the teaching of 
agricultural chemistry, and in aiding the spread of agri- 
cultural education by a8BiBting«'in the issue of agrioui^ui^ 
text-books. • 

A beginning should now be made by the appointment of ah 
agricultural chemist to carry out thq. above, duties. He 
shphld be a mad with spedal acquaintance of the seienee anh 
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practice of agricultural chemistry, and should possess a good 
general knowledge of practical agriculture. The appointment 
of such a man should be regarded as experimental, and, 
accordingly, it would be sufficient to have only one man at 
first, who, while acting as ** scientific adviser ” to Oovorn- 
ment, would, nevertheless, be equally available for all the 
Provinces of India. He must be given time and opportunities 
for making himself acquainted with the conditions of Indian 
Agriculture, and the first* appointment should not be for less 
than seven years. His functions should be primarily those of 
an investigator and adviser, and not those of a teacher. He 
should be provided with a well-ecjuipped laboratory, and with 
an assistant chemist who shall bo resident at thc^ laboratory, 
do the necessary analytical work, and also teach Agricultural 
Chemistry. The most satisfactory plan would be to utilise the 
existing laboratories at Debra and at Poona, each for six 
months in the year. It is not advisable that the ** scientific 
adviser,” or the assistant chemist, be allowed to engage in 
private work for individuals. 

Further, it is very desirable that men of mark in other 
sciences, such as Botany, Entomology, Engineering, &c., should 
be attached to the Agricultural Department for purposes of 
enquiry and experiment. 


488 . RECOMMENDATIONS. 

That an Agricultural Chemist be appointed for India, to act 
aa adviser^ to Government in chemico-agricultural matters, to 
carry out investigatiofi, and to direct Experimental Enquiry. 

That an Assistant Chemist be appointed, to act under the 
above officer, and to teach Agricultural Chemistry. 

Thai to the Agricultural Department should be attached 
other scienti% officers, such as a Botanist, an Entomologist, 
and an Agricultural Engineer, forthepurjfoscsof Agricultural 
Enquiry. 


RKCOMMENDA' 

TIOVS. 
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. CHAPTIJR XVIII. 

KXFKKIMEXTAL SAUMt:. 

439 . It may be said that wherever the work of agricultural 
improvemont has been taken in hand, the establishment of an 
Experimental Farm has almost invariably been a part of the 
scheme.' There arc very good reasons, too, why this should be 
the case. Upon the carrying out of the ordinary operations of the 
farm at the most favourable inornent depends the success of 
hiwbandry, and it has been found, over and over again, that this is 
hampered^ by the concurrent existence of work of an experi- 
mental native, involving special care and expenditure of time. 
When a farmer’s jioeket is eoncenied it is liard to expect him to 
leave that upon which his living depends, and to attend to 
voluntary and uiireniunerative labour. When a wide stretch has 
to be sown at a favourable turn of the weather it is troublesome 
to have to delay to plan out an area, to measure out plots, to 
mark out paths, or to wcigli out seed or manure ; similarly, at 
harvest-time, wlieu so much dt»jiend$ iijion getting in a crop well, 
it seems to involve tedious delay in cutting and gathering plot by 
plot, in stacking and storing .separately, in luunbei'ing, labelling, 
measuring, weighing, recording, and checking the produce of 
different small areas ; so it comes about that, under the press of 
sowing or harvest operations, tlie experimental area is too often 
left to the last, and that wliich requires the most care is neglected, 
because there is not the time to give attention to it. The outcome 
of this has been that, even in England, the ordinary f aimer will do 
little more than leave, perhaps, a bit of his field unmanured 
while the rest of it is manured, or he will put some particular 
dressing on one spot, while the remainder is treated differently, 
and at harvest^tune he will merely judge by the eye what the 
result has been. But he will seldom go to the trouble oi harvesting 
scparatclv any definite area in order to learn precisely what its 
produce has been as compared with andthcr.. Acconlingly^ the 
information thus gained is known to the individuaroi^, and 
even this is^ of an indefinite and unrecorded nature. Expen- 
rniiiital enquiry lias tlms been left to those whose opportumties 
or means have permitted tlieii’ sacrificing a certain amount of 
time and money, or else to agricultural bodies pt Govemment 
Departments. Even where private individuals of memshave 
undertaken experiineiits, there has been, |elt the need of guidance 
and supervision, of accuracy and 'skill such as is not generally 
met ivith in the ordinary staff* of a farm, and it is now £aurly 
admitted that, unless an experiment can be seumted from 
ordinary farm work, and have a man of special ability set over it^ 
and mkde responsible for watching it and for i|,cciiraetelv canTiiig, 
it 9i];t, it is almost vain to expect tangible results. This has Im 
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to the confinement of experiment mainly to special places, such 
as Experimental Farms, or to the conduct of experiments under 
the guidance of men of scientific repute. This has been the 
case not in England alone, but in France, Gennany, Italy, and 
other countries, so also in India. Indeed, the circumstances that 
have led to this result tell with more force in India tlian else- 
where, owing to the extreme subdivision of the land, and the 
absence of a cultivating landowning class. Experiment has to be 
carried on, therefore, as something apart from the ordinary work 
of a farm ; it must not be hampered by the latter, and has to 
be judged apart from the financial expenditui^e incurred. 

In the present chapter 1 intend to review the past w^orkiiig of 
Experimental Farms, and to indicate in what ways improvement 
in the system may be clTccted.* 

440 . That mistakes, and many mistakes, I might say, liave va^t work of 
been made, admits of no doubt ; but that more mistakes have not 
been made, and that a far greater expenditure of mdhey has not 
been incurred, appears to me to be still more, a matter of wonder 
when it is conridered what has been tJic agency at work in the 
past. With no scientific guidance, with no one skilled in agri- 
cultural experimental work, and wdth nothing but the direction 
of men having experience of English practical farming only, or 
of Civilians who have not even had this, I am only surprised that . 
so much has been accomplished. Generally, let me say that, 
after what I had heard beiore coming out to India, and what 1 
heard in India itself, I found Experimental Farms to be very much 
superior to what I had been led to believe I should find them. 

It has been my lot to inspect experiments in England with ^vhich 
many of those in India would compare very favourably. There 
have been, without doubt, a few men in India who have 
possessed a scientific spirit, and who have been actuated b v a desire 
to work out agricultural improvement. The failing has been 
that the agency has been imperfect, and the continuity uncer- 
tain. Either tne practical knowdedg^ or else the scientific skill 
has been'^anting ; at all events, 1 dp not know p. case in wdiich 
both have bOen combined in th6 one individual, or where there 
have been^two individuals at work, one skilled in the one, the 
other in Ihe other direction. In experimental enquiry something 
more is needed than that which the practical agriculturist, the 
theoretical scientist, still less the Inuian Civilian, can supply 
ahme. For want of a man combining scientific skill witn 
prtotical knowledge, the work doiic at Experimental Farms has 
men, in gre^t measure, a compilation of numerical results rather 
thim of tan^bl^ Conelusione, an indiscriminate mixture of good 
witH bad, towards the sotting out of which Ifttle or no i'eal help 
has beeii ^ven. It is not enough to state merely what has been 
dbne^ ana what ^stilts . have been obtained ; out the results 
rebatie to be criticised^ digested, and presented to *the public in 
a ttUeh can beis^erstoOd at a glance. Pmplehot directly 
interest^ will not'andVlhould ndt be expected to wade tkrongtr 
ah %xperiment; to hear of this or that failure, 

• r ^ ‘ Y ' 
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but they do want to get at the gist of the whole, and to 
have it presented to them in an assimilable form. The conelu- 
sion I have formed as to ExperimenW Farms is, that there has 
been a lot of good work done, but it is so buried among what is not 
good as to be almost indistinguishable therefrom. A sorting 
process is what is required in order to make the results really 
useful. Hut that Experimental Farms have been useless and 
extravagant institutions I am very fai^from admitting, or that 
the men who have directed them have been incapable men 
generally, I would not for a moment allow. Where failure has 
followed, it has been mainly because Jhe conditions for success 
were not present. The -faults are those which could be remedied 
by the employment of scientific and practical skill, and by having 
a continuous instead of a shifting ifgency. 

SonKMori-”™ *441. It cannot with justice be said, I think, that, on the whole, 

aMntei&nuB. the expenditure upon Experimental Farms has been large. Here 
and there instances may be pointed out where excess of zeal 
has prom])ted excessive expense, but the same might, with far 
more justice, be said of other experiments of Government 
besides Experimental Farms. When, in April 1884, an enquiry 
was oi*dcred into the conduct of agricultural cxperihicnts on 
Model Farms, the rejilics received did not indicate that there had 
been any serious waste of .^loney, although itw^as allowe(l tljat, 
if economy were called for, it ivould be necessary to distinguish 
between what w'as jiurcly of an cxi)criinental kind and w^hat w^as 
rather of the nature of demonstration ; also that, whereas the 
latter might reasonably be expected to pay exj)enses, the former 
must of necessity call for direct expenditure. 


Dlttinotlon 
between **KodeI 
lenas'*an<l 
Xxperimoutia 
Varmi. 


WlManKsperi- 

.iMBeeded^ 


442. My plan will now 1)6, firstly, to indicate tlic general 
lines upon whicli Experimental Farms should be conducted j and, 
secondly, to illustrate the various })oints by reference to existing 
Experimental Farms in India.’ 

1 wish at the outset tp clearly' distinguish between Faiins 
which exist for the purpose of demonstration and those which 
are intended for*pnre experunent. The former are infended to 
show to cultivators the result of a practice found by experiment 
to be successful, and, therefore, they ought to be remhnetative. 
In tills way I sltould' have no objectiofi to their being called 
“Model” Farms. But Farms at which the object ’is ^to put 
difibrent methods to the test stand on a different footing altogether. 
The object at these latter is to find oiit which of several praotipes 
may he th^ best, and this of necessity involves doing a g^at deal 
t^t is of an unremnnerativc cha^cter. To make such a Farm a 
“ ^ying” one is «ut of the question, though ^he experience 
gained from it may be highly remimerative in its subseqvNmt 
application elsewhere. 1 intend to .trent later on of Dwaonstra.^ 
tion Farms, Ijut to speak now of pm^y Experimental l^ips. < 

.. 443. Tke iked of ExperiMental Statiom or 

*8u6h ate needed 1 have already Biiffieieiitly shown;- have 
enumerate^ ^e reasons which prevent priVate individtii^afr^ 
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carrying out experiments, and I have in a previous cliaptcr {see 
Cbap XVI., paragraph 406), mentioned several subjects wliieh, 
for want of putting them ta the test, still await decision. I may. 
therefore, take the general need as granted. It is, liowcver, a 
difierent question where such Farms are needed. This has to be 
settled for each Province and for each district separately. To 
establish an Experimental Farm in a district, siuiply because, in 
the abstract, it is a goo(4 plan to have a place for trying ex{)cri- 
ments, is not a sufficient reason. The decision must be partly 
based upon consideratious as to whether there are the moans to 
support a Farm, and whether there be a suitable staff, but the 
main one should be whether there is anything ilefinite to learn, 
any particular question to solve, and whether this has any relation 
to the agriculture of the countrj^ around. Unless those questions 
can be answered in the .affirmative, the need for an Experimental 
harm has not been made out. A prima facie case jiiufit bo 
established for the existence of such a Farm in aiiy particular 
locality. •• * 

444 . The SypermBion" reqnireil. — Unless there be competent 
supervision there should be no Experimental Farm.- This super- 
vision should consist of, firstly, a Director, who may bo the 
Director of the Provincial Department of Lnml Records ami 
Agriculture, or his .Assistant Director, where one exijats ; 
secondly, a resident Farm Superintendent or Manager, who shall 
see to the actual cultivation and to the carrying out of the details : 
thirdly," a scientific officer who shall be available for the purpose 
of advising and of assisting in the examination of the results 
obtained, and also of supplementing the work done, by carrying 
out any chemical analyses or investigations involved. Unless 
there be the above, and, of course, the necessary staff of farm 
labourers, an Experimental Farm should not be established. 

The Bengal Agricultural Department has attempted to carry 
on experiments by Assistants employed in the Department. 
These Assistants from time to time leave their office employments 
in order to visit the ExperimeutarStation for the ^mrpose (»f 
seei^ how the work is going on. I found, however, in one case, 
that the. Farm had only been visited once in the course of the 
year, ^ch occasional supervision is of little practical value, 
especially when, as in the instance under notice, the resident 
mant^er was a man of very ordinary calibre, and had other 
estates to look after and other duties to perforin. When, how> 
ever; as in the case of the Cawmpore Fpm, and those at Nagpur 
at Bhadgaon, the resident manager is a man of ability, an occa- 
siona) T.isit from a responsible^lJirector is all that may l>o wahteil, 
but I am veifr decidea upon the advantage of regular inspection 
. apd control by individuals directly responsible. 

440 . Situation of an ipiperimental Farm . — An Experitqental 
Paidih otobt tp be so situated as tq be readily accessible to those 
irbo are;Ukelji^ to Thus, it should M be too iar. distant 

fyom an unportwt.oentpe, and yet it should be ^id agricultural 
siil^tiipdiii^^ ihese ^B^fdbru^u.befulfined^th^ be a 


Tbti wsov^fnutf 
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iisttful ground of instruction for the neighbourhood, and also be 
readily reached by those who may visit it officially, or who may 
supervise it, and to whom time will * b6 a matter of im|>ortance« 
In this respect, with the cxcefition of Bhadgaon and, possiblT. 
Scebpore, existing Fainns in India arc well placed. Bhadgaon la, 
however, loo far away from a railw^ay station, besides being a 
difficult place to get to, owing to rivers that have to be forded ; 
Saidapet is too near the town of Madras ; Seebpore also is, 
perhaps, too near Calcutta and too unich surrounded wdth dwel- 
lings, besides not being in a sufficiently agricultural district.. 

ThoWntiof po!i. 446* Soil mitable for an Expei'imental Farm , — Where the 
object is not merely to have a Farm for the conduct of scientific 
cjKiuiry, Init to do that which shaR be for the benefit of the 
surrounding agriculture, the land chosen should be composed of 
soil which is fairly typical of that of the country around, so that 
the results be applicable to as large an area of similar land 
as possible. IV there be two or more main types of soil in a 
Province, this will constitute a reason for having more than one 
Farm in it, provided the requisite supervision be available. But 
to take up, on the one hand, land which is naturally so rich as to 
call for no improvement, or, on the other hand, land so jxior or so 
sandy that no one would think of fanning it if he could help it, is 
to render experiment profitless from the outset. The Saidapet 
Farm at Madras is, by the very nature of its soil, quite imsuited 
to be an Experimental Farm of benefit to the Presidency in 
general It has a jxior, hiingi 7 , sandy soil, lud the land is 
little better than a great sandhill, in no way typical of any large 
extent of land throughout the Presidency. About other Fanns I 
have no adverse remarks to make in this respect, 

Wlien a site, however, is to be chosen for purely scientific 
investigation, closer discrimination than is supplied by local con- 
siderations is required. Thus, if an ex])eriment on the power of a 
certain manure be devised, the soil iiiiist be one that is neither tod 
rich nor tod poor. It must not be so rich that the influence of 
manures on it wall not be in.arkcd, nor so poor that on thb 
account it is not ordinarily cnlturable nor intrinsically worth 
improving. In brief, it must be a soil that responds fairly to the 
action of manure. i , 

447« Size of an Experimental Farm , — When an AgriQultUral 
Department or other agricultural body contemplates 
an area of land for purposes of enquiry and experimeiiV the 
question as to the most suitable size ox the area calls forcard^ 
consideration. Thisyiustbe decided u^n with 
exact purposes which the area is to serv£ and the nat'tiri oj^^^e 
expetmiental'work to be carried out.** IF exj^rihient drily td 
be iriidertaken, and to be confined to suchi work as the^wj^ qd^ 
new erops ami new varieties, or the 
< on cr^s, quite a limited area wUr do. ' A'J'arm df/lW'toJlOT 
acres would be quite sufficient in 
one might do. Biffiilarly,;for mo^cf ^strictly 'icientifid 



341 


Locality — Soil — Size of ExpevimenUd Fo rm, 

tion there would be no need to take up more tlitiu, 10 acres. 
In the experiments at Woburn, which I have under uiy care on 
behalf of the Royal Agricultural Society of En^yrlancl, "the main 
experimental fielU is 274 acres in extent. Generally s]>caking;, I 
would say that, for^pureiy experimental work in crop-^rowinff or 
in manuring, 25 acres is a good size for a Farm, and it woula be 
better to confine the area to this, and to limit'* the expenditure 
similarly, rather than to take up a large farm with nil. the accom- 
paniments of farm buildings, cattle, im])]ement.s, &c. In short, I 
would not advocate taking up more land than was actually re- 
quired^ for the contenijilated experiments and for their protiabh*. 
extension. The larger an area is, the greater are the chances of 
variation in the soil, and th^se variations arti likely to tell most 
injuriously when comparative experimental trials an* being piadcN 
or when scientific investigation is concerned. 

The objection urged against such small FarsijsJis that they 
could not pay for the necessary superintendence?, whilst larger 
ones might, and at the same time give the Superintemlent enough 
to do. In such cases it would not be difficult to add to the purely 
experimental area a Demonstration Fann, or a seed-growing Farm 
(see later in this paragrafih). It may, however, happen that ex- 
perimental work wdll be of a different and more extensive nature, 
such as the breeding of cattle, dairy farming, silage-making, or the 
cultivation of cjrops on a practical scale, according to diftereiit ex- 
isting or newly'-introduced systems. In such cases an area of 25 
acres ivould be manifestly insufficient, and the Farm would require 
buildings, cattle, pasturage ])erlia}is, and it should also be able to 
supply the necessary crops for the maiiit-enancc of the stock ; 
whilst, when comparative crop-growing systems are triced, the 
difficulties attaching to the use o£ sTnall plots inay bo sufficient to 

5 revent their practical adaptation to the purposes of tlie enquiry. 

*he farm, though really an Experimental Fami in design, becomes 
then one the greater part of w*^hich is cultivated in the ordinary 
i^ay, and a portion of it only is kept as a purely experimental 
area. ^ An extent of 100 acres, or even meure, may thus be 
requisite, but 1 do not advocate more being taken it]) than is 
reuly n^essary, and I do not favour the establishment of such 
large Farms as that at Bhadgaon (Bombay), which covers^ 1,200 
acres. A great deal of time and labour must necessarily be 
involved in doing the ordinary farm work apart from wbat\the 
experimental ar^ specially requires, and the risk attending the 
^thering-in of a crop at the proper time is too much, and the 
expenditure incurred top great, *to prevent economical conditions 
:^om ienterin^. It would be better not to hamper^ the Super- 
intendent' with more ordinary farm work* than he can see to 
Without neglecting to give care to the experiments, and it 
bie, wise to set apart a certain sum yearly for the purpose 
qx ekmriulratal enquiry,, and to. consider it as an bxpense^ rather 
tlim' m w Superintendent to make his farm pay by 

of the superior enlfavation . of a large area, exceeding the 
ex'tn: obst Siyolved in coi^uiiitiug experiments over a portion of iU 
The &rm at Wobuni, whiph, by the Duke of Bedford's liberality, 

. • ■ T' 3 
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has been placed at the disposal of the Boyal Agricultural 
Society of England, is 130 acres in 'extent, and of this about 
one-half is utilised for experimental crop-growing and for 
feeding experiineats, the rest being in pasture, or else used for 
growing ordinary farm crops. The experiments, however, in 
every ease occn^iy the first place, and everything else has to be 
subordinated them. Feeding experinfents on cattle and sheep 
are conducted every winter season: exhaustive enquiries on 
ensilage have been made, and yet ample room has been found on 
tlic area of 130 acres for all purposes of experiment. I have, 
therefore, every reason for urging that farms for similar purposes 
in Iiulia should not be hampered by the occupancy of a large 
area, and also for saying that 100 afcrcs or a little more will be 
founjl am])le for all practical requirements. 

It may sometimes be thought desirable, in addition to a purely 
experimentiil^area, to have a “demonstration farm” or “model 
farm ” attached, where may be shown, on a practiejil farming 
scale, the i-esults of what lias been found successful upon the 
Experimental Farm. In that case the area to be taken up may 
well extend to, say, 50 acres. Or, with the Experimental Farm 
it may be desirable to include*, a seed-growing farm, whereon 
seed for distribution to cultivators may be raised. This has 
been done at Cawnjxire, the experimental area covering 42 acres, 
and the seed-growing part another 12 .acres, besides which an 
additional 50 acres is used as a fruit and vegetable garden. The 
combination of two such objects is, I think, very desirable for 
Agrienltnrnl Departments to carryout; but I would like the two 
to be, os at Cawnpore, quite, distinct. It is inqiossible to state 
v/hat area could be usefully employed, but, speaking broadly, 
50 a<*.rcs should be about sufficient in most cases at beginning, 
leaving it to be extended should occasion arise. 

448 . Size of an Krperimenfal FzeW.— The size of a field 
should depend much upon the suitability of the situation and the 
nature of the soil. Thus, if 10 acres of land were required, 'it 
would be better tt) have two level areas of five acres each, than to 
have a consecutive stretch of 10 acres on land of ■ uneven 
character. Similarly, if the soil varied greatly in character, or 
if on the same area were parts typical of two different classes of 
soil, two blocks in difierent parts would afford more Tnfonpation 
than a single one. 

449 . CiK-litions relatiiig to an Experimentat Field . — The ex- 
perimental field itself must be as level end uniform in eharActer 
as possible ; one part must not be on hig'b grotmd, |pothf0:.’Oin low 
nrotind, otblnrwise water may lodge on me lower level, or the sur- 
face soil from the upper may be wash^ down to the lower level; 
the soil must not be deep in one place and Shallow in anotherr but 
fairly tmiform tluroughout ; similarly, the soil mtielt. be of the 

quality, as nearly, as can be. judged, all bter the ttrea-j trial 
diggings slmuld be taken oyer the .fieldj in order to\8ee' ^t 
there are hot great apwrent diverMneies' tn^these r^peotat:'^ 
ploto themselves should be remey^ from the influonce of trhec^ 
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hedges, or shade, which may affect them unequally or adversely. 
The previous history of au experimental field should he ascer- 
tained,, if possible, iu order to see that it has all been treated 
miich alike. I much doubt wlicllier a single Experimental 
Station in India has been started with any consideration as to 
what the previous cropping, or the method of cultivation pursued, 
has been. The best plan, on taking up a new area, is to grow the 
same crop over the wBole of it for a season jirevious to com- 
mencing the experiment proper. By reaping the first year’s 
crop over different jiarts of the field and weighing it, it can be 
ascertained in the most practical way whether the field be uniform 
or not. If wide discrepancies appear, then it is quite siifHeient 
evidence that some jiart or else the wliole of the field is un-. 
suitable for experimental purposes. I am quite certain, that 
many of the seemingly contradictory and peculiar results 
obtained at Experimental Farms arise from neglect of a pre- 
caution of this kind, and that time, labour, and expense might be 
saved in the end by the sacrifice of one year at the commence- 
ment, in order t<i ensure tliat the area chosen be a suitable cijpe 
in the matter of being equal in crop-producing power. 

4d0. IHan of Experiment . — A suitable site, an imiforin field, 
and efficient supervision being provided, the plan of c*xperlment 
may next be draw'ii up. It is greatly from want of having a 
de^nito plan and a definite object in view that experimental 
work in India lias failed. In the majority of eases (and I would 
mention the Diiniraon and Seebpoi-o Farms as examples, though 
the sanie might be said, more or less truly, of the others also) the 
leading idea, when an area has been found available, lias been to 
cover it with as many experiments as it will hold, regardless of the 

E ossible developiiionts that may lake place after the experiment 
as once been started. This position, 1 know, lias, to a- great 
measure, been forced upon those who arc in charge of such Farms, 
and they have been expected to evolve as many results as 
possible in the shortest time, and tlic abundance of experiments 
in progress ' has been the criterion of activit^^ rather than the 
intrinsic w^grth and accurate carrying out of those that have 
been undei-taken. There is a common impression that an experi- 
igent can be carried* out upon tlic first subject which suggests 
itself and that the more varied the forms he in which it is 
presented, and the more numerous the plots which compose it, 
tjhe more valuable and exhaustive the enquiry must be. This 
may be, and generally is, an entire mistake. 

4«L Thfifirst thing, in planning out an experiment, is to have 
a definite oqcct in view, and then to arrange the details so that 
they may best conduce to the attainment of the object. 

Now, experimental etoquiry may be of two kinds. 

, : Firstly, it may be nmre specially scientific in*character, such 
aJl the nnding out of fresh scientific truths, or the testing of 
sineafdjSd theories exponents can only be carried out 

imder the immediate supervision mS, care of a man of scientific 
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attaimnentB, such as the ‘‘ scientific adviser * spoken of in the 
last chapter. The arranf^enient of them, and the entire control, 
must be left absolutely to him, and they cannot be niad4 dis- 
tinctly popular, or be always set out in such a way as to ol^rly 
demonstvate to everyone the line of enquiry pursued. Briefly, 
they need such explanation for their right imderstanding as only 
a specialist can give. The area occupied by investigations of 
this kind will, however, be but a limited one, and they may 
frequently be even of a laboratory character.' Of this nature 
arc, for example, experiments on .the nutrition of plants, the 
assimilation o.f different soil constituent or of atmospheric gases 
by plants, the exhaustion produced by continuous cropping, or 
the effect of extreme applieationsj of stimulating salts. These 
find their counterpart in England in the most distinctly scientific 
experiments carried out at Kothamsted by Sir John Lawses and 
Dr. Gilbert, and to a lesser extent in those at Woburn. 

.t c 

Secondly, experiment may be of a more practical kind, such 
ai| the testing or the value of different processes already in use ; 
the economical effect of various mannrial ingredients upon . par- 
ticular crops ; the collection of information regarding the out- 
turn of crops 5 the growth of new crops and new varieties ; the 
trial of new implements. For these, considerably larger areas 
will be required than for the more scientific investigations. 

452 . Whichever be the kind of experiment, in eaclx alike a 
definite plan must be set forth. For the existence of tliis, hi 
scientific investigation, the expert liim^elf may be trusted, and.lt 
may. not be possible, as noted jircviously, to indicate this to the 
comprehension of everyone. Ihit in the practical experiments 
the object and the plan should both be set out clearly and un- 
mistakably. 1 may be allowed here to give a few hints, illustrat- 
ing them by' what £ noticed at Experimental Farms in India. 

The first requirement is, ,that every experiment should have a 
distinctly practical bearing ; in cither words, it should consist of 
the trial of something which, should success in the experimental 
stage attend it, will be capable of practical application to the 
fanning of the country, arid effect an ihiprovement in it. There 
must be mmo primdfae^ ground for believing that w^hat is tried. 
by the experimenter may be carried out by the cultivating 
.T^hiis, a manure might be tried which the raiyatis not able to 
get, either because it is beyond his power to, purchase, or because 
it is not obtainable in sufficient qwntity ; an implement might, 
be experimented upon, which would always be ,1^ybi^ the 
purchasing power ; aocrop might be grown, which dioidd t^ <o| rip 
use to him, or which his prejudice ^uld prevent him imra 
touching. In all ^ch cases the expei^ent could, dp,, puit 
a limited^ good« and often no good at, alt* Yet this ex* : 

perixrierit has been carried .out f^ajn and aj^iu bri (Jdyp^ 
Farms, and the fact accounts, m no ainUlmeasnre^ for a 
of the odium which ExperhneirtalFtamsi have 
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At the Cawnpore Fam I found that the best result in wheat- Mi»nuri'« 
prrowing, and also in potato^ciilturc, htul been derived from the 
use of wool waste., lJut, on cnquirin|i: where it could be obtained, conxmownae. 
1 heard that it came from a manufactory .near by, and that tin* 

Farm took the whole of the waste. There arc* but few such 
factories in India, and the amount of wool waste produced is 
insignificant. What good can it do the raiyat^ therefore, to know 
that, in order to get the best crop, he must use what is not even nu 
obtainable article ? In another experiment I found that muriate 
(chloidclo) of ammonia was used, a material far beyond the power 
of the raiyat to get, whalHu-cr might be the bcnc^t to be derived 
from it ; besides this, the muriate is one of the dearest forms in 
which ammonia can be ]mrchssed. Also, I saw ])lota on wliieh 
the refuse water from indigo manufacture, called sect water ( see 
])aragrapK 348), was used. But it is only here and there tliat%fff 
water can be procured. Again, for an experiment to> have laion 
properly conducted, the plot for comparison with tlio one treated 
with .wt water should have had sup])Ited to it a corrcsjnmding 
volume of ordinary Avater in order to make the trial a fair one, but 
1 could not gather that this had been done. Tlie manures to be 
tried oil Experimental Farms should be. those which arc within 
the power of the raiyat to obtain, and which are in general use 
throughout the country, or else those of which there is some like- 
lihood tliat use will be made in the future. Expensive chomical 
manures imported from England can a^t present liavc no place in 
the rniyafs farming system, and, therefore, they should not bo 
included in practical experiments. I found at the Cawnpore Farm 
a thrashing machine, costing, perhaps, 200 /., and another at the 
Bhadgaon Farm, wdiile Madras Keports speak of an English 
seed-drill at the Saidapet Farm which cost some 70/. Such 
implements are, on the face of it, beyond the reach of cultivators, «>*p>acp. 
and it should be only under very special circumstances, such as 
the preferment of a request from uovcrninent that they should 
b6 tried, which should induce their •purchase for any FiXperi- 
mental Farm; It may be desirable, perhaps, to, know- whether a 
threshing machine would pay to use in the event of wheat being 
aoM in bulk, or of its being require<l clean, or else when coining 
oil^Urge Estates. But J;hese are exceptional cases, and should not ^ 
foitn a part of the ordinary duties of ah Experimental Farm, the ctoi«. 
primat^ object at which is to attempt wdiat may improve the 
raiydt^s agriculture. At the Poona Fann 1 saw arrowroot being * 
gtown, but, though it flourished welL there was the objection that 
there was no sale for the produee.^ ti may be said, of course, that, 
thqwb a ero]^ or even an ii^ement may not be immediately 
avawblh, a use for it may be found later on^ such a case is that 
of t^^.phtato^ a crop first des]gi8cd,but now largely grown. But, 
theu^ intormatipn may sometimes be gained which may be iise- 
^ei^ai^s^ t would urge that; in the main, the principle I 
hi&yl'^iineiated should 1^^ 
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It la not a good experiment which has a great many issues resulting 
from it ; an experiment is not enhaneed in value by reasoll of the 
many items that contribute to it, or of the many plots which arc 
taken up in its demonstration. There should be clear and 
definite* issues involved, and one only rather than a number. 
Each plot of an experiment should be set to answer some definite 
question, and each should be csscutisU to . the enauiry, and not 
be merely one of a number making up the scries. Ii it be desired 
to bring out tlie influence of any particular manurial ingredient 
or chemical element, the presence or absence of that ingredient 
or element .should be the one varyint^ factor among conditions 
otherwise alike. 

454. When mnUiirlal experiments arc tried, it is not enough to 
mark out a number of plots upon which the same crop is grown, 
anil to apply the manures indiscriminately, without relation 
to one an^^tjier, the soil or the crop. Something more ought 
to be sought for than to know that this particular manure *is 
better than that one ; the pHadplcs of manuring ought to be 
aimed at, und the endeavour should be made to find out wdiy itis, 
or what it is in one that makes it superior to another. The 
principle being involved, the a})])lication of it to other materials 
embodying that principle, or to altogether new ones, may con- 
stitute a further, and possibly advantageous, advance in practical 
knowledge. Hut if, as I noticed at Dumraon, at Nagpur, and 
elsewhere, a number of manures be chosen without regard to their 
composition or nature, such as bones, lime, superphosphate, salt- 
])ctrc, &c., only emjnrical knowledge as to these particular 
materials will be obtained, and not that of the principles in 
accordance with which they and ofliers like .them may prove 
useful. Comparisons *shoiild be made upon some clear bsisis ; 
thus, farmyard manure, green-manuring, and night-soil have a 
certain affinity, in that they all are what one may term 
“ organic manures ” ; but bones and nitrate of soda have no 
affinity, nor yet has lime to either of the others. It may lie well 
to try whether „phosphatic manures or soluble nitrogenous salts 
are required for a crop, and then bones might be tried against 
nitrate of soda, but bones would be hardly sufficierfb in them* 
selves to test the question, and other forms of ^phosphatic 
manures should be tried as well. A further question may arise, 
vis., in what form is phosphoric acid best appUed, or m ,what 
form should nitrogen be used ? Each of these cmls for an experi- 
ment by itself, which, when solved, may be turned to the eluci- 
dation of the original enquiry, 

455. The* setting-out of the plan of an experiiiient, thetefore» 
is not such a simple matter, and needs more knowledge and experi- 
ence than the amateur agriculturist's able to commands Nor must 
it be forgotten that when an area is once covered by a matturial 
experiment it is most certainly spoiled for future expennH^ for 
some little time to come, inasmuch as the manures arco nqt^"^ 
pated at once, but their efiect wUl, as a^rttle,<be semr en suteequiiait 

as well. I have constantly found this princtjde 
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and experiments have b^en started afresh on ground wliicfli has 
been variously manured durihg the progress of a previous trial. 
The essence of a comparative experiment is, that all the plots 
should start fair and level. Yet 1 find that at the Nagpur Farm 
a complete manurial series was conducted for sevm-ill years 
in succession with manures thoroughly divergent in character, 
such as saltpetre, bone-dust, cattle-dmig, green-manuring, &c., 
and tlieii the series was exactly reversed, and manures were put 
on where otliers, qiiite different in nature, had been previously 
applied, the land meantime having had no oj)j)ortunity of resuming 
its equality of producing power. Satisfactory results in such a 
case could not be expected. 

456 . At the Poona Farm an experiment was being tried with 
jvAr (millet), but over one-half of tlie area sugar-cane luid licen 
the crop, and over the other half, gram (a jnilsc). Such 
previous uneven treatment of the land is qiiit^* •enough to 
interfere with the success of an experiment. Manures should be 
chosen with reference to the soil and the crops, and, in (lra\ying 
conclusions, it should ho borne in mind what the conditions arc. 
Thus, a soil rich in vegetable matter would not be the one on which 
organic manures like catthMlung or green-manuring might be 
expected to yield such a liigli return as on soils less W(jll-supj)lied. 
Nor would soluble nitrogenous manures be likely to benefit pulse 
crops as much as they would cereals. Hence, conclusions, in 
order to be sound, must not he laid down without reference to 
the particular conditions that prevail at any one spot. 

457 . I am in favour of having what I saw at the Experimental 
Farms at Cawnporc and at Nagpur, viz., a continuous series of 
manurial experiments on some one or more stajdc crops, such as 
wheat, cotton, sugar-cane, &c., the same crop being grown and 
the saine manures being jjut on year uft«*r year. It may he. said 
that this would not occur in practice, as a rule, but it is the way 
in which the best information is brought out ns to the require- 
ments of the particular crop, and also as to tJic effect of the 
different manures used ; the varying influence of seasons is 
eliminated, and accidental occurrences are corrected by the 
sequence of several ^rcars. Yet this plan must be intelligently 
carried out, and not in the way that it was doTie at the Expen- 
mentalFarm of the Nadiad Agricultural Association. Mr. 
Oisanne had, at the bei^inning, laid out the line of experiment, 
intcndinji the Association to try it upon the general rotation 
adopted m the district, but, the crops having been once sown and 
tha manurii^^^ut on, l^th w^re continued yqp.r after year afresh, 
just because ^ Director sahib ** had started it in this way. 
On.jCQO)ing« there a^iii, 8Qmc«y ears later, Mr. Ozanne found the 
app^auce of the field just as he had left it. ^ 

^ '4m.' Occasiotiallyyfeedin;g experiments have been undertaken. 

at Samap^ Fai^ (Madras) I saw a pen of four 
fed on* ^^b^BUt cake with other foods, and four 
Witteut sby Mke. AmsS, at Podna it has been attempted to 
l^ii^e the relative muk^^yielding qualities of cows of different 
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breeds by takiufi; single specimens of each. To anyone who has 
liiid experience of experiments with cattle or sheep it will be 
I'cadily apparent that to attempt to draw conclusions from four 
slieep or from a single cow is almost worse than useless, iufact it 
may often he totally misleading. The “personal equation’^ with 
farm animals is so great that, unless a sulheient number he 
experimented on, no proper conclusions can be drawn. Animals 
fonning a jiart of an exiKiriment must be of the same breed, the 
same age, and the same iip-hringing, as nearly as possible. In 
the Woburn sheep experiments the number of sheep forming 
each pen is. from 20 to 30, and I should not like to take a smaller 
ninnhcr. When cows arc concerned, there come in further 
considerations as to the date o4 calving, the time of year, and 
other fluctuating circumstances which render absolute experl- 
mfints with milking-cows a very diflicnlt and intricate matter. 
In the Rothainsted experiments on the value of silage as against 
roots for* milking-eows, >ir John Lawes and Dr. Gilbert were 
not satisfied with less tlian 30 cow's in each set. Of course these 
last experiments were for absolute accuracy, and I w'ould not 
say that useful general information could not be obtained w'ith 
a considerably smaller number of animals ; yet it is quite hopeless 
to attempt it with half-a-dozen sheep, or with two or three cows, 

459. 1 am strongly in favour, therefore, of having practical 
experiments in India of as simple a nature as possible, and 
involving only clear issues. There arc many experiments which 
are of this nature, and a plot cultivated or manured in one way 
placed side by side with another cultivated or manured difterently 
may aflbrd more hiformatioii than any elaborate series oflering 
several and often confused issues. The greatest good will, 1 
believe, result from exhibiting side by side some native practice 
and another by which it is proposed to replace it. Of this kind 
are the following : deep ploughing venue shallow ploughing ; 
thin seeding verevs thick seeding ; diflerent depths of putting 
in the seed ; difTci'cnt times of planting ; diflerent modes of etdti- 
vatiqn ; irrigation by means of heavy or light waterings j greeiH 
manuring with various kinds of crops, and so on. ^ 

Siinihu'ly, in the case of trials of implements. It is not enough 
to exliibit a new implement and to show^what it can do by itself. 
It needs to be put' side by side with a native^ one, and, ^indeed, 
the cultivator,^ before he is persuaded of its valuef must 
work tlie two himself side by side on his own bolding, other- 
wise he will M away from ^ the. Experimental Earn or the 
Agnciiltural Show and content himself with merely sityHig what 
a good iinnle)||ient ^he new one is,, but without tbe least 
tion of replacing his ow'n by it. * - 

460* One great advantage of 4iairin|f'a!l experimental 
under the general survey of a scientific, adviser^* 
this means the same experiment may be concurrently tried Wet 
diliferent parts of Indaa^ ^ lu^tbis. wny^ 
oH^ined .for the whole coimiry instcM'iof for 
spot only* ^ A unifocm result would- :be dE;far Acre, 
wiae^teaching benefit than more numerous ones which m%hi 
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the outcome of the x>eculiar circumstances of special districts. 

1 would much rather see a joint ccmclusion' of this kind arrived 
at as the result of experimehtal work on Farms than the many 
and often conflietuig cmiclusions which are now drawn. 

481. A few words may be said in regard to the jdot^ them- Thcaiwof 
selves and their arrangement in an experiment. First, as to tlieir “^*“*“* 

size. In this respect 1 have not much fault to find with what 
i saw in India. As a ^neral rule, I might put it that the 
maximum size of a plot should be one acre, the minimum size 
one-tenth of an acre. For merely trying new crops or new 
varieties of crops, considcr^tbly smaller plots might be used, but 
where there is anything of a strictly comparative nature to be 
tested, I do not think that it is thorouglily satisfactory to take less 
than one-tenth of an acre. 1 am well aware that much has 
been said as to the convenience of quite small plots, andtof 
‘‘pot culture” as against field trials, but “ j)ot culture rc(|uircs 
far more constant and special watching than field plo^,*and small 
])Iots are liable to many more extraneous and accidental dis- 
turbances than larger ones. The multi])lieation of the crop of Tiiedifwavftntttge* 
a small plot into tlie facreage return means also the multipli- 
cation over and over of every slight error, and tliis may become 
a big one when taken on the acre. On a small plot, 1 contend, 
the crop is not a fair index of the acreage yiehl, for along the 
edges of a plot it will always stand higher than elsewhere, having 
a wider area from which to draw nourishment ; on the other 
hand, injury to a single plant either by iiwect or vermin pest 
or by disease will afiect the produce of a small plot, wiiereas ou 
a good-sized one this will be immaterial. 1 well remomher being 
taken over an Experimental Station in England which was con- 
ducted by a strong advocate of the system of small plots, 

Noticing a luxuriant deep green spot on a patcli of wheat which 
was meant to exhibit the efieot of withholding nitrogen frpni it, I 
enquired how this green s}X)t came, and I was told that the horse 
us^ in the plouglimg hod, unluckily, qhosou tliis particular spot 
for halting a moment and letting some highly-nitrogenous manure 
fall upon the plot. 'Ihe plot was only one thousatidth of an acre 
in extent, apd it is not likely that the horse would have stopped 
similarly one thousand times while ploughing the entire acre, 
nor would a hare or rabbit, perhaps, nibble ofi* from an acre just 
one thoysand times as much as it had done from a small plot. 

Besides this, although small plots and “ pot culture ” may serve . 
useful purposes in careful hands, I do not consider -the results 
to be more than indwathfhs of what likely to occur on the large 
and^ until confirmed by field experiments under the natural 
coitions wludi present ' themselves in practical agriculture, 
they do not carry conviction with * them. It is not possible in 

JPOt ct^ture ” to imitate the natural conditions, nor the influences 
of . I^nitp^rature, atmos^ere^ water, and soil which /ire at work 

^ system^Of having duplicate pldts iii eu expetiment 

is :i^^T4e^;wiae one. vBy this' mesaiiS'an aiiomaldus result niay 

sitMtotory one beyeonfiimed beyoM 
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doubt. The provisiou of duplicate unmanured plots is even more 
important) for, by baying these, one in one part of the exjperi- 
mental area, and one in another part, it' is at once established 
whether the two unmanured plots substantially agree i in other 
words, whether the field is of even producing capacity, and, iu 
tills res|)ect, suitable for experiment. A ^reat deal of trouble, 
and also money, could, 1 am sure, be saved in experimental work, 
and far more satisfactory and conclu^iive, though less compre- 
hensive, results be arrived at, were this system of duplicate plots, 
more especially of unmanured or ** standard of reference ” plots, 
more extensively used. 

for'ertonlrtoifof 463 . Ncxt, it is a wise provision not to take iip, at the outset, 
experinitnits. the whole of the space allotted to an experiment. As the trial 
proceeds, fresh issues may preseiif themselves, which may render 
it desirable to add other plots to the scries, or one part of the 
area may not be as uniform as another, and repetition of a part 
of the sckopie mav be desirable. Space for extension of the 
experiment in the luturc should, accordingly, be reserved. 

S^oxSrijSeatHi 464 . Further, it is a good plan to have the experimental plots 
pioti. carefully marked out by pegs, and divided by small paths from‘one 

another, while the area covered by one experiment ^ should be 
separated by a broader interval from an adjoining one. This pro- 
vides for the better supervision and observation of the crop, and, 
by adopting it, ditferences and inequalities can more easily be 
noticed. 

oiei^iineut?" 466 . I might licro set out a simple plan of experiment which 
is capable of further extension if needed, but which, even as it 
stands, is quite comprehensive enough to yield useful results if 
properly carried out. 

Siipjiose the plots marked N to be those on which an existing 
native system of cultivation or ordinary method of manuring is 
carried out, and the plots marked P to be those on which a pro- 
posed new system is to be tried, while those marked O represent 
the unmanured plots or bhink plots Avhich test the soil’s natural 
produce. , 

We might have the following arrangements of the area, 
according to the space at disposal, or the position of the field : — 

nota 13 3 4 5 6 . ^ 



O BUmkexpeiliiwnt or nnitomirwl plot. ‘'*^V ***"*^:r V* 

, f rropooea tyotoin or pcopoooa moniirii^r. 

^1b either of these ur«ngeiimfai i^Vcitrt 3 rh!ig b^t.itS'';^hx^^<* 
:in,nt t'n dupltceOe Brould eiksure gmter Moiirao^. 




Arrangement of Plots. 351 


466i To give an instance of what I should consider a good ex- 
periment on the manurial treatment of a crop, I quote the fo^owing 
from one of the Field Experiments of the Bath and West of Eng- 
land Agricultural Society, conducted in 1889 upon the barley crop. 


A. bod V. V 

. • • 
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U|M)n examining the above scheme it will be that each 
plot IS set to answer some definite question, thus : — 

1. The duplicate unmanured plots C and F give the natural 

unmanured produce of the soil ; they tell whether the two 
pafts of the field are of equal fertility, and hence whether 
the area is a suitable one for experimenting on. Also, 
they give the basis for telling to what extent any ot the 
nianurial applications have been of benefit. 

2. The plots A and B tell whether nitrogen in the form of 

nitrate of soda, or of its equivalent in sulphate of am- 
monia, is the better ; as the other manures comprising the 
mixture remain the same in each case, an^ difierence 
would be traceable to one or other of the nitrogen-con- 
taining manures. 

3. The plots A and E, being alike in all respects except in the 

presence of potash salts in plot A, answer the ques- 
tion as to whether the addition of potash is beneficial or 
not. ^ • 

4. The plots D and E, being alike in all respects except in the 

presence of common salt in plot D, eiTable one to tell 
whether it is advisable to add salt to the manurial 
mixture. 

5. The plots A and t> answer the question as to whether the 
• dearer muriate of potash is better than the cheaper 

muriate of soda (common salt). 


The above exTOriment was accordingly designed to bring out, 
with comparativmy few plots, softie very definite issues as to one 
particular poist, viz., the manuring of the barley crop. Further, 
it was tried simultaneously upon no less thaif ISfarmsin different 
piyrts of England, and on where in each case the same crop 
(wheat) had preceded the barley. Hence the residis ac<iuired 
special, importance, aind the experiment was an eminently satis- 
erne. 

; condudes thd oonsideration of the JNan of Experiment 
<cpmin«oe^ in p^a{praph. 4£f0}. 
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467 . Receding of JUftaih. — During the progress o£ an experi- 

ment, details of what t%]ces place, either in the ordiiia^ coime .of 
cultivation, or else abnormally, shoulcl be recorded. Thus, there 
should be notes made of the tune at which the different field opera- 
tions are carried out, the preparation of the land, the time of 
manuring, of sowing, of watering, of ripening, aiid of harvest and 
threshing ; also, special occurrences, such as those of Heavy rain- 
fall, continued drought, frost, blight, failure of plant, injury to plot,* 
or other unusual feature, should be recorded. These need not be 
made use of in a Uejiort, else it may be overburdened with 
details, but they will certainly be very useful, when the results 
obtained are* compared, and will aid in explaining the anoinaltes 
which so frequently present themselves in an experiment. It 
may, for instance, be established ifi this way that one part of an 
cxj^rimcntal plot is .always of higher natural productive power 
than another, or that one part, by its situation or exposure, is 
more liabld io damage of crop than another ; all suen irregu- 
larities should be taken into account, and they can only be 
found out by continuous watching of the experiment during its 
progress. ... 

Ill the generality of experiments which would be carried on 
at Farms in India it is desirable that, so far as is possible, a com- 
parative record of cost of cidtivation should be preserved, and 
also that, where mamirial experiments are tried, tlie cost of the 
different manures and their application should be noted and 
clearly indicated. It is well that each plot of an experiment 
should be distinctly labelled, the label bearing a concise descrip- 
tion, both in English and in the vernacular, of the treatment of 
the plot and the experiment of which it forms a part. This 

• should contain a statement of the cost of the manure,' when any 

has been applied. The importance of being able to see at a 
glance what is intended to be conveyed by an experiment is 
obvious. In more distinctly scientific experiments the factoiT qf 
cost does not enter, as the^ object is to test a theory or.ascertoin 
a truth, whatever the cost and trouble involved may be. But in 
experunquts that are to bear directly upon actual practice the 
question of relative cost must not be excluded, and it^becomes 
in the end the standard of appeal by which success be 

gauged. At the same time, the very circvmstances ofah tixperi^ 
mental Farm, the necessity of using hired labour, the extra e^t 
of suporiiiteiulencc, the smallness of the, plots, tJic adattion^l 

* expenses involved in . separate cnltivatiou, harvesting^ 

ing, &c., prevent the statements of 6o8t from being mqre ^thm 
relative in character, and they clp not represent actual' ^ 

468 . Recording resiifts.— The reccurding of resets shb^ 

as far as possible, upon one uniform plan. ^ Oil looking hirer 
Beports of Experimental Farms I find that in the atatein(mi:cl^^|^ 
vest returns the results are sometimes giveu^ tenua nfittp 
deerease per plot, as compared wiih:^ standard, ot 
prodiM^ sometimes in imereime to dyferesmetper a^^ 

timy^ in terms of ** percentage cd difi^reoce.^!. li 
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better if an uniform system were maintained throughout, Wlien 
the Report is written in English, the mosH convenient standard of 
reference is the acre, and the weights should be taken in tons, 
cwts. qrs. and lbs., or else in bushels. There is no need to over- 
burden a Report by stating the produce ‘‘ per plot.” What a par- 
ticular plot produces is of no interest ; it all depends upon what 
the size of the plot may Jiappen to be. If, however, the Reports 
*be written in the vernacular, it is difficult to say which is the 
best plan to adopt, whether the local land measure and local 
weights, or whether “ standard ” ones, should be taken. The dif- 
ferent values attached to 4;he bigha (land measure) and the maund 
(weight standard) in the various Provinces make' the interpreta- 
tion of results difficult. Th^ Imperial maund of 82^ lb. and the 
English acre would probably be tne best understood standards.” 
The most natural plan at first sight would seem to be to usd the 
local equivalents, but, seeing that the experiments are intended 
also for comparison with other parts, the best way would be to 
adopt, both in the English and the vernacular Reports, a double 
system of classification, the one local, the other general, and to 
put them side by side, with the necessary explanatory remarks 
as to the'terms used. 

In every case I think that increase or decrease should be stated 
in terms of “ increase over standard plot,” or “ increase over un- 
manured plot,” calculated upon (a) the acre, (i) the local bigha. 

In some Reports I have noticed that the attempt has been made 
to translate the results obtained into a money figure. It may be 
naturally argued that, since the money gain is the final test, an 
experiment ought to show what this is. The same feeling has 
been expressed with regard to English experiments, but I mav 
say that I have always upheld the system which I consider much 
better, viz., to state the actual results obtained, and to leave 
people to Jfljply them to their individual and varying circum- 
stances. This has now, so far as England is concerned, been 
recognised as the best plan to. follow, •and I certainly advocate it 
for ExpeHmCntal Farms in India* The weiglits obtained at 
harvest are actual ones,, and always remain gora for purposei^ of 
reference i>r comparison ; they are facts obtained. The money 
values that one may assign to the items of produce are, however, 
hupothetiea/^ and depend entirely upon the particular conditions 
that may prevail at the time they are made, and those conditions 
are liable to constant fluctuation. I^us, what may be profitable 
under one' set of circumsiances may oe converted into a loss 
under different siurrpundhigs ; and so, while no one can ^dispute 
the actual weights obtained, the translation of them into money 
figures ]^y involve erroneous aesttmptions,*or, at least, assimi]^ 
which, have but limited and local application. A single 
ine^ent wiAl elucidate this it .makes a considerable difference 
ih,f|^uig whether the price to be put on produce* is the selling 
pryst/in the market or the^ price ^ it: tonsmmed m the farm; 
otiyaAt may happen that tdiem is no for a certain article 

iin one dhitmt^ i&ugh thersp may be in another ; straw or green 
Sfed^^ niay^ near a town, be highly profitable to sell, while, 
Y 24S66. Z . 
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at a distance from a town they may have only their con^$niwg 
vahies. It is deeidedlj^ better, therefore^ to state the results of 
an experiment as they are obtained, and then to leave each person 
to apply them to his individual case, and to translate them into 
the money figures that .Avould hold good in his own district. 

ExuninaUonand *469. JS^aminatWfi and Publication of i?f£tt/^.-<The absence 
pn^tionof ^ careful and critical examination ^'of the results, obtained’ 
has been one of the worst features of experimental work in 
India, and it is largely owing to this fact that it is so difficult, 
when taking up any Farm xlcport, to do what may be called 
‘^make head or tail out of it.” Something more is needed 
than merely to put down the results obtained, and to leave 
them in a tangled, unassorted, and often self-contradictory 
form. Each result should be studied by itself first, and then 
in the lig^t of other results, and it should only be allowed 
to be put on*9;iBcord after it has stood the test of critical exami- 
nation. It has been said, and rightly said, that failures, as well 
as successes, should be recorded, and that there is often much 
to be learnt from failures. With this .1 fully agree, and I think 
it is quite right that failures should be recorded, and the reasons, 
if known, should be set out. But, when an experiment is 
thoroughly had in desim, or when it has been damaged during- 
progress, or when result obtained are evidently unsatisfactory 
or contradictory, I cannot see the force of putting out the 
experiment in detail, and of.. trying to draw conclusions from it, 
still less of burdening a Beport with it, and of burying a good 
experiment amidst the records of bad ones. If desired, &ese 
may be put in a separate section, but the main liepprt should, 1 
• think, consist purely of the record' of those experiments which 
have passed a critical examination, and which constitute , a 
distinct advance in agricultural knowledge. The examina- 
••aoiontaio tibn of the results, it, is clear, demands the employment of 
sonieope particularly qualified .for . the. work ; .such a man, for 
inst^ce, as the proposed “ scientific adviser ” ^wpuld be. As I 
said in the last chapter, this ivould, I consider, constitute, one of 
his chief duties. When result^ are obtained at any Experimental 
Farm, they bhbuld he sent to the scientific adviser^’ for his 
perusal and caamiiiation, and it should hb for him to 9ay whi^h 
experiments are good and satisfactory, and to be placed on record, 
^apd which ones should first be tried over a^in, or should he 
omitted altogether. Of course, it wpuld be ^^uite understood that 
the scientinc adviser’’ would have no positive on th^ publi- 
cation of what he did not approve of ; aU he Coidd do;VQi4d;))a.to 
offer his opinion, and it would- still he O^ite open^^to Froviupib] 
Qoverainents to print what they. liked. At ^thb sa^e.tup 
ever, sa the Impj^ial povermnent would, ip, all mpbahiHiy^^ 
a rooo^Jof experimental ifork for 'theiXrh|4e^o£Jlni^ 
readable to suppose that they %ould only tiik^ cog^isanM.hf 
what .-the’ ^^sci^tiiic^'^^viser.V 

^e issttaaE^ Froths^ 

mbp£/nut:topombmej^^^ of seTeial 

' would bo very useful. \ 
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I may be allowed to give, from my own experience, an 'instance 
of the useful supervision which such a “ scientific adviser ” could 
exercise in the dimination of bad or impei'f ect results from good 
ones. , When asked to go over the Report of one of the Experi- 
mental Farms in India (the Farm being, I might add, *certain]y 
one of* the bes^, I found drawn up at the end of the Report the 
results obtained for eacl^experiment carried out. This had been 
done in the form recommended, after general conference with 
Agricultural Directors, by the Revenue and Agricultural Depart- 
ment in their Circular, No. 143a, 28th December 1885. In the 
column entitled “ Comparative Record of Experiments ” were 
givey no less than 35 different results for this one Farm. After 
going carefully over these, and after eliminating the ones which 
I considered unsatisfactory, the number of I'osults was reduced 
to 11, and these 11 results were all that I should have adnsed 
being placed on record. It would be far better to Jitfve, and far 
easier to follow, 11 good results that w'ould bear criticism, than 
35 results, many of which would not. 

470. Dissemination of Results . — Upon the wide dissemination, Diswminatioii of 
in a clear and intelligible form, of the results of experiment 
depends much of their value and also popularity. There should 
not be too many Reports, and 1 should say that an annual one for 
each Farm or set of Fanns is all that is needed. There is no 
call to have a Report for each season’s crops. 

It is net possible to preserve complete uniformity in the 
returns, nor to lay down any precise plan for setting out the results. 

One experiment may require to be stated in one way, another 
in a different way. The most that can be done is to make these , 
as alike as circiunstances will permit, and to have one system of 
units adopted in one column fCt least, of the' returns, so that they 
may be comparable at a glance, and not have to be calculated 
on to a common basis. Thus, to give result^ in one case in 
weight per acre, in another in weight local at one time 
in ffiaunds of 80 lbs., and ii\ another in maunds^oi 40 lbs. [as in 
Gujar&t (Bombay], or in maunds of 28 lbs. (as in Coorg), is sure 
to cause c#nfusi<m ; and, therefore, the adoption in one emumn of a 
stateitient in terms of acres, and eff tons, cwts. qrs. lbs., or else of 
bushels, -is nteessary. This should be done in the English Report. 

' But*I think it is very desirable that the Reiiorts, or at least an Reporuintho 
abridg^' version of then^ slm^d be published in the vernacular 
ah^, and be dissemiuated in this form. It is mainly by such means 
that the ivotk done at Cbcperimjental. Farms can be popularised, 
and its* rd^lts^be brought to the knbwledj^ of the cultivators. 

that already a comide^ number of the neighbouring 
ouitaV&tbin visit the Cawnpoj^ t hut if there were a R^rt 
of th(ei\e3^i^etits the veriiag^ar^ together with u plan oi the 

become ap object of far more interest. 

^to observe: it w6^ be a plan to" perUKWcairWto 

pet|i^icai iSltoerimentsSFann^^ the^ 

of . theBui^Hiiteiidem' or; Minikger .^tors mighl^be' 

' *2 ' ^ 
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taken round to study the experiments^ and any necessary exj^U^. 
nations might be given on the spot. 

The publication and dissemination of the results of experi- 
ments should be undertaken by Government, and not be a direct 
charge u^n the Farms. 

471. Need of Time and Patience. — If, in any agrioultursd wprk> 
time and patience are required, it is ih that of experimental 
enquiry. A result ia really not. a good one until it has been 
repeatea, and sometimes often repeated, with the same result. It 
is only by repetition that errors can bq, avoided, and accidental 
circumstances be eliminated. A difference of season may ea;sily 
cause a difference of crop, or even of result ; but by repelting 
the experiment the varying influence of season will be checked. 
I regard it as far more Useful to get one sound result, the out- 
come of trial in different years, and under varied conditions, 
than to get* flfty or oven a hundred results which subsemient 
experiment might disprove. I sincerely trust that, if a fresh 
impetus be given to experimental work by its re-establishment 
imder a system such as 1 have proposed, Provincial and Imperial 
De])artments of Agriculture will recognise that time and patience 
must be given, and that tliey should be content to wait for solid 
results, rather than that they should press those in charge to 
give returns which, imsupported^ have but little value. 

472. Financial Tett not ctitetion of mcee»s.—l hare already 

drawn (»ee pai'agraph 442) a clear distinction between Farms for 
experimental, and those for demonstration purposes, and in the 
foregoing paragraphs 1 hare mentioned, in passing, sereral cirenm- 
fStaiices which constitute differences between farms imder ordinary 
cultivation and those deroted purely to ei^eriment. The financial 
result of the working of an Experimental Farm should not be taken 
as the criterion of its success. As 1 pointed out, when different 
systems are pu^ to a test, there nuiy be many which prore unsuo- 
cessful, and jperhaps only oho a success, or else all alike may be 
found to be mfeiaor to an existing p^etice. Hus is not money ' 
thrown away, though it is money spmit ; knbwledge is gained- in 
this way, and it may be the meansbf earing much larger expense 
in the future. But there are other mattei^ special to ap 'E)q)eri- 
mental Farm, which inrolre expenditure not Ordinarflr incurred. 
Wlien areas are small, as experimental plots generally are, 
'when these arc marked out and separntm-fTom one imciher 'by 
pc^ths, &c., their culiiration is of necessity’mimh more ^pOnstre, 
and the groimd is hot' so fully edrered 48 if a trholeetrm;^ wBre 
cultirated alike. The application 'of manures, or ^ Watemig, Is 
more diflicult, and fiirolres more care ami' -time; when hnyest 
comes, crops bare to' be k0{>t separate On the 'different to 

b»reaped, threshed, and ireif^Mvse^Vatdy. Tlmmitawacmiomy 

. q£ lalmr on \he latgo Miide is lost thereby,'' But 
matter of the .emplbyiheiht of labOhr 'fli4t - -a'heary 'hmF^ea4N^ 
upon Bbcperimental Farms, and ime sAieh eoiiBUtnttt1|^;.j|^h^ 
dififeifenoe.; hetrreen ^ 

' the'^ roijfat't small holding. . Vot^ef' entpldys on' ms 'Mmiiig'. 
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his .own labour and that of his family, rarely using anv hired 
labour ; but on an Experioiental Farm all must be hired labour, 
and it is often very hard to procure this, nor is the labour always 
of the best, for a man does not work with the zeal that attaches 
to his own cultivation. ^ 

I have looked into the expenditiire of Experimental Farms in 
India, and although there have been instances, csjwcially in the 
case of Saidapet (MadTras), of exce^;sive expense incurred, I 
cannot say that I think that, on the whole, unreasonable sums have 
been spent on these Farms. The fihadgaon ( Bombay) Farm, com- 
prising 1,200 acres, cost nver and above recei^its, in 1^88, Rs. 090 
only^ and in 1889, Rs. 743 only, exclusive of the superintendent’s 
salary of Rs. 3,000; the out-^f-pocket expenditure on the Nagpur 
(Central Provinces) Farm of 90 acres, was, in 1888-89, Rs. 3,744. 
These amounts do not read as large ones when com]>ared with the 
600/. to 700/. a year which the Duke of Bedford gives for the 
support of the Woburn Experimental Farm of the Jhjyal Agricul- 
tural Society of England, or the very much larger sum (probably 
about 3,000/.) annually expended by Sir John Lawes upon the 
world-known Rothamsted experiments. In the United States of 
America* there arc 54 Experimental Stations, all of which are sub- 
sidised by the State, a sunt of 8,000 /. a year being paid to each. 

478» Suitability of present Experiments . — I have no fault to find, 
as a rule, with the kind of experiments which have been conducted 
on Experimental Farms, ana I would not suggest, therefore,^ aiiy 
divergence from, or great extension of, what has been the aim in 
the past, for the general aim appears to me to have been good. 
What I do find fault with is, the way of carrying the experiments 
out ; that is, I blame the plan rather than the object. Experi- 
ments on the manuring of particular crops may be perfectly good 
ones if the manures used- are such as are readity. procurable, but if 
they are expensive chemical manures the object may be deprived 
of any practical outcome by the plan being bad. The comparative 
produce of a crop under djflfereat systems of cultivation, different 
methods and times of sowing, different depths of ploughing, varying 
amounts of watering, 3 ec., may form a fitting subject of enaiiiry ; 
so, also, may the influence of the selection of seed and of change 
of seed, the out-turn^ of crops, the growing of new crops and 
new rarieties of crops, the trial of new implements, &c. The 
general line that experimental enquiry should take is to exhibit 
side by side a local practice or native system, be it of cultivation 
. of medhanioal device, and ^another practised elsewhere in 
India or intjpduced from abroad, and then to see w'hich one is 
the most successful in its results. , * 

Thee there are more extended but very necessary enquiries, 
sacl4 lor exam|de^ as that . which Mr. Ozanne originated at 
^adgaou, on, the and cost of ^^blishmg Fuel 

fieatrves and, again, the more extensive one of the breeding 
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distributt!!^' rUII another puipose which Experimental Farms, in the broad secise, 

•So^brSding can usefully lulnl, viz., that of becoming centres for the growth aiid 

runns, distribution of pure and selected seeds, and for the location of stud 

bulls, as Tvell as, in some cases, for the breeding of cattle, and the 
distribution of bulls to the districts around. Objects of this kind 
w'^ould have to be carried out on an area apart from the more 
specially experimental one, but they mig|}t very well, where oppor- 
tunity serves, form adjuncts to an Experimental Farm, and could 
be Avorked concurrently with the latter under the one supervision. 
This is actually done, so far as seed-growdng is concerned, at the 
Cawn pore. Farm, whilst, at Bhadgaon, cattle-rearing is an impor- 
tant part of the work of the Farm. Reference to these has already 
been made in Chapter- XIII., paragraph 310,and in Chapter XT., 
paragraph 257. At Cawnpore a separate area of 12 acres, at- 
taclfed to the Experimental Fann, is utilised for grooving cereals 
for sale as*seed, and another area of over 50 acres is kept as a 
fniit and vegetable garden. 

It is certainly one of the most useful functions that a Govern- 
ment Fami can serve, to act as a seed-distributing centre, and, 
where conditions are favourable, as a cattle-breeding farm also, 
and both tliese objects might often be carried on concurrently 
with the more special work of experiment. 


nemotii«tratlon 475 . Demonstration Farms . — There are other Farms W'hich, 
•ftnns. though not experimental in character,* are so closely allied to Ex- 

perimental Fams as to call most suitably for treatment here. 
These are the “Demonstration Farms,” to which ref erence has 
already been made. The pui*pose of these F arms would be to show, 
on a practical scale, the result of what has, by experimental trial 
"on the smaller scale, proved to be beneficial. By means of them 
the advantage of a better mode of cultivation, of a new crop, or of 
an improved implement, coidd be set forth, •and be brought home 
to the cultivators. It is not enough to have an Experimental 
Farm alone, but along wdthdt shoiddgo a Farm for demonstration 
piurposes. In this respect there is a decided difference between 
India and England, in England the farmers are the demon- 
stratoi's, and they are the distributing medium, but it i» not so in 
India, and what is wanted is the connection betw'een the Experi- 
mental Farm and the raiyaU This it is iVhich a Demonstration 
Farm can supply, and it should be the me.ans of bringing , ta the 
•very door of the cultivator practices and processes which have 
been proved experimentally to be better than his own. In this 
way ^c superior cultivation of «one locality may be transferred 
to another where inferior cultiyation,prevaU& 

A Demonstration Farm should e:;^pected to pay its expenses, 
inasmuch as it is intended to show what is the most profitable piao- 
tice. At the same time a certain aAowance niust be made for the 
extra expense of hired labour, , against whidb, bn the oAer .hand, 
must be put a fair subsist^ee’ amount. for the raiyat and. h& 
family, who would otherwise be occupying the land. 

4pB. iVttMts.Faiin».«rInsome;Oa)teB 
duce cultivating landownera'td undertake experiments on their 
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own land, or it be advisable, instead of having a separate 
Demonstration Farm, to have the demonstration carried out upon 
a field in the actual occupancy of a tenant. If the latter be done, 
it may be necessary to guarantee the tenant against any possible 
loss arising from hia having undertaken the triail, and to pward him 
compensation for any loss oE crop resulting from his having done so, 

Vvhere a private individual undertakes an experiment in this 
way, or gives^ his land •for demonstration purjioses, the portion 
devoted to this object should be under the notice and control of 
the Director of Agriculture, or of the expert assistants acting 
under him. , 

Judging from the number of instances in which landowners 
have already given part of their land for experimental purposes, 
alike in ^ Bengal, the NoAh-West Provinces, Bombay, and 
Madras, it is not likely that there w'ill be any difficulty in ob- 
taining Avhatever land is required. 

In the North-West Provinces there are no less tlmii six private 
farms used cither as Experimental or Demonstration Farms. One of 
the largest is at Meerut, and belongs to Uai Bahadur Debi Singh ; 
another near Cawnpore consists of 165 acres, and is conducted 
by Mr. Lachman Parsh4d, Personal Assistant to the Director of 
the Agricultural Department, Nortli-West Provinces. 

It has been urged with much weight that Court of Wards’ 
Estates could well be made Demonstration Farms, for exhibiting 
what is found successful at an Experimoiital Farm, and of thus 
bringing the results to the cultivators’ doors. This, it seems to 
me, might very well be done. 

Another class of farm on which experiments, both with crops 
and with implements, might be conducted, is com]>ri8ed in the 
farms attached to Govcrinnent Breeding Studs, such as those at 
Saharanpur, Plapur (near Meerut), Uissar, and elsewhere. 

477 . It now remains for me to briefly review the diflerent 
Experimental Famis ’which I visitgd. I do not purpose to go 
exhaustively into a detailed account of the diflerent experiments 
then in progress, still less into the past histm-y of the several 
Farms. ^Wliat I wish to do is to remark generally upon the 
more prominent points that struck me when I went to each 
Farm. , • 


4 ? 8 , NvrthrWest Provinces . — Cawnpore Farm : 

The first that I will take is the Cawnpore Farm, partly because, after the 
Baidapet Farm (now practically abolished) it is one of the earliest Experi- 
mental Farms, and partly because is the one which 1 visited most fre- 
quently, and Jfollowed most particularly. Indeed, I made it a point to 
watch here the different crops at all the various seasons, of the year. 

lake many of the other Ianus,.and in spite of. the representations made 
tgr, those who carry it on, the. Cawnpore .Farm is still .generally .known as 
the "model fanh.*’ It has been pomieil out that it neither aspires to be a 


^0'^,!* .nor yet is it a " farm m the ordinary aceeptfAion of the term. 
Itds^ii reality an " enperimenial station in the true sense, to which is 
added a certain area fiat the perptu^, of growing selected seed. As suchi, I am 
ready to say^hat X consider that the Cawnpore Farm fulfils wefl the pui^ose 
of jte ei^uisliiqeat. It is a we&^eoiidimtedEaperiiBeiitai Stationi 
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vcnicnt poRition, and with a Buitable soil ; and, though faults in detail may 
bo found with it, the gcncml conception an^ working of it are thoroughly 
good. Thy Cawnporo Farm is, I think, more like what an Indian Experi- 
mental Station should be than any other T met with in the country, although 
its younger rival, Xagpur, bids fair in some respects to threaten its leading 
position. iTho good work done at the Cawnporo Farm is due, in great 
measure, to the succession of good men who have had the oversight or the 
actual charge of it. From its inception in 1874 thivnigh the energy and 
interest shown by Sir John Strachey, it can clirlm to have had in the p:i8t 
the help of sucli men as Sir K<iward Buck, Mr. J. B. Fuller, and Colonel 
Pitcher ; while, at the time of my visit, under the charge of Mir Muhammad 
Husain it continued to do good and useful work. In fact 1 was much 
pleased wdth the ('awiipore Farm, and was not prepared to find in India any- 
thing which so nearly came up to my idea of wliat an Experimental Stsition 
should he. It is well to note, after the disparaging remarks that I heard 
about this and other Farms, that I found«the crops to be a great deal better 
than those on the adjoining fields belonging to the cultivators around. On 
one side a wire fence divi<led the fields of the Farm from those of the culti- 
vators, and the superiority of the Farm’s crops was most marked. 

One way in" ^hich the Farm sh<iwa tluit its design has suffered is, that it 
hears the marks ‘of more hands than one having been at w'ork. An experi- 
ment has suggostyd ifcself to one Director or Assistant Director, and has been 
carried «>ii f<»r a time, and then been dropped or modifietl by another 
Director. Tliis is the fault of a non-continuons system of direction or 
supervision. A Jlepcirt u]:>oii the operations at the Farm is now issued once 
every year, though formerly a separate Report was given for each season. 

The Farm was started in 1874, and comprises 42 acres of experimental 
farming, and (>5 acres of fruit and vegetable gardening. Included in the 
latter are 12 acres put in cereals for' the purposes of growing seed for 
distriljuti<»n. Attaciied to the Farm is also a workshop where ploughs, 
p 11111 pK, and other implements arc made and sold, and where a collection 
of iinpleiiients, both of Native and of European make, are exhibited. 

The main objects aimed at by the Farm are : — 

1 . To try now methods of cultivation, and to compare them with indi- 

geiious ones. 

2. To ascertain the probable out-turn of crops for each year. 

3. To try new' crops and new varieties of crops. 

4. To ascertain tlie effect of manures upon particular crops, and to 

try the value of new maiiurial agents. 

5. To test new implements. 

fi. To grow and distribute sf^lected seed. 

7. To make and sell improved implements. 

The farm is very yv^ell placed ;• it is ready of access from Cawnpore, and 
yet is in tho midst of cultivation ; the soil is very typical of a large area 
ill tliose Provinces, and the position of the experimentid field* is all that 
could be w'ished. The cultivation is thoroughly done, and I am fully 
satisfied as to tho euro that is taken to ensure accui^tcy in all details. £ 
was present, in April 1890, during the threshing of the cold-season {rabf) 
harvest, and nothing could have been more carefully carried out. In Tact, 1 
.would be inclined to say that it erred rather on the side of over-refinement. 

Without going into details of the many experiments which 1 saw in 
progress, I will just {lass a comment l^re and there aa it majr suggest itself. 
Ill what is termed the Standard Series Manure Experiment’* a cold- 
season Qrahi) crop, viz., wheat, and a rainy-season cr-op, viz., maize, 

arc grown year after yt;ar, the same manures being applied each time. 
This experiment has the great advantage of being carried out in duplicate, 
and the plots, which are 13 in number, 4m of fair size, viz., 400 square 
yards each. The manures tried are cow^dung, cow-dung ashes, sheep-dung, 
poiidrette (uight-aoil), saltpetre, gypsum, bone-dust, and bone -superphos- 
phate. The only one that seems out of plaece is the bone-superphosj^ate, 
the .day of artificial manures being still distant, but all the others are 
obtaiuable by the ro/vof. There ought, howerver, tc be two no manure '* 
plotsj^jind not one only, in order to check inequalities in the land, and it 
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would be well, too, to give the average of the duplicate plots in each case. 
The statement of results occupies no less than 17 different coIuninH in 
each separate table, a needless and complicated way of putting them. 
*i'he object should be to set out the results as concisely and wdth as little 
extra statement as possible. It is of no particular interest to know tlie 
iveiglit of grain or stalks on a />/«/. or the percentage of grain tcascalk ; it 
is enough to state the results of grain, stalk, on the acre. In the 
Wobiirii (England) Evpcriinents tlie return runs thus : -- 


Acrt*. 


l*lot i por Acre, | 

I UUil L'OMt. I 


lirfsscit lUmi. 


Slrji\\, C'lsaff, &K', 




For reason.s I have given before, I do not approve of assuming, as is 
done at ('awiipore, a money value for the crop, but I would leave eaeli 
])erson to take the figures obtaiiied and apply them to his ow’ii case. 

Til a miscellaneous manure series on wheat, manures such as brick- kiln 
refuse, silt, compost, road-scrapings, ashes of vreeds, and amnion inm 
chloride are tried one against the other, with the object, it is said, of 
determining the value of refuse not ordinarily used by Indian ngricul- 
turisis. So far as .aminonim chloride goes, it might bo atided, nor likely 
to be used by Indian .agriculturist.*,'’ for this form of ammonia is about 
tlie dearest of all, and as to the other materials, they would never be alike < 
ill any tw'o districts, and the experiment can only have a local value, if 
even that. I do not consider this a good experiment. 

Miscellaneous manures used on luaize comprise woollen r'efuse, shecp> 
dung, cow'-dung, poudrette, liorso'diiiig, pigs’-droppings, ami saltpetre*. 
Woollen refuse gives the best return by far, l>ut, as 1 said earlier in this 
chapter, it is not a manure which the raiyat can obtain, and the Farm uses 
up all of the local production, so the information fnpn the experiment 
is not of any jiractical value. It is very doubtful, too, whether horse-dung 
and pigs' droppings as npyatHUe manures liave a practical value either. 
There is no duplicate unnianured plot here. 

A series of yreen^manttryty experiments on wheat is designed to show 
the value of indigo and hemp aa preparatory crops, and when ploughed 
in as manure, also of indigo refuse (xec/>), and of the refuse water from 
indigo and hemp manufacture. 8o far as the previous cropping and also • 
ploughing-in go, the experiment is good, but the indigo refuse is only 
procurable* here and there, while thf composition of the refuse waters 
must vary very much in each separate instance. 1 do not notice that any 
care was take^ to put on the comparative plots the same amount o*f 
ordinary water as was supplied in the refuse waters. In this experimotit 
there are, very properly, duplicate unmanured plots. 

The last of the permanent series of experiments, the foregoing being all 
carried on year by year, is one npon the effect of ploughing for wheat 
with native ploughs and with improved” ploughs, to difforeut depths. 
This is a useful experiment, but the plots, being only 300 square yards, 
seem to me rather small to acourately test cultivation operations of 4he 
kind. 1 woul^ prefer to see it done on a considerably larger scale, as the 
frequent turnings and treadings on a small plot are likely to affeci^this 
result. 
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After thcAC permanent exporimentR follow a number of others of more 
or loss temporary duration, upon which I need not dwell long. 

Maize is grown on the Aiiicricaii plan, as against the indigenous system ; 
iilso the dilVerence between early and late sowing is tested. The early 
and late sowing of cotton, and the out-turn of 11 di If erent varieties of 
imported cotton seed, are tried, and both form useful experiments, though 
this plots* oil \rhich the varieties of cotton are grown are somewhat too 
small to test the question of out-turn thoroughly. 

With HUgar-eaiie, dilfereiit methods of stowing, including indigenous 
ones, arc compared : the yield of different varieties of cane, and the value 
of cane left for a second year, are tested. 

Kxporinieiits up<in indigo include trials of the use of gypsum as a 
inanuro, and the <liiference of early and late soAvings. 

Manurial-experimeiits upon wheat are maclo with cotton-seed cake and 
mustard cake, as against ordinary cow-dung and dung made by animals 
fe<l Avith cotton seed. 

Tiieii there are further man irial trials with kaiiiit and Avonllcn refuse 
i»n wheat, bnt the value of these is very doubtful, for kainit Avould have 
to bo imported, and, owing to its being the [xmrest form of potash salts, it 
would bo tJie ilearest for which to pay transport ; besides, it seems absurd 
to import kilfiui fr<nu (Jerrnaiiy, with only about 23 per cent, of sulphate 
of potash in it. when commercially pure nitrate of potash (saltpetre) is 
made in India itsedf. Woollen retSise. too, is not a procurable manure 
ill any quantity. 

IJottei* than the last is an experiment on different A'arieties of Avheat, 
rbe outcome of which is, that a great deal of Miizaffaniagar Avheat (soft 
white) is grown for distribution, and also Sindlii, a hard white wheat, 
Avhich groAvs very high and is a late A'ariety. 

Varieties of barley have also In'eii tried, and a Avliito hnsklcss A'ariety 
has boon A’ery successful. 

fiiistly, luaiuirial exporimeiits have been made with gypsum ux>ou 
lcgumini>iis crops, and with poudrette, avooIIou refuse, kainit, gypsum, and 
castor cake iqion potatoes, the latter manure being, as before, open to the 
objection attaching to Avnollcn refuse and kainit; the experiments are 
satisfactory in mi>st other respects. 

The above, Avith a few others, comprise a long and, on the Avholo, a A'cry 
useful list of experiment**, entailing a great deal of labour and care, but, 
so far as F coiibl see, very well carrio<i out, and designed to bring out the 
main points to be ser\'ed by experiments, viz., the comparison of a sug- 
gested Avith an existing practice. 

Tn addition to the above, there have been attempts from time to time 
to introduce new crops, such *as Guinea grass (Panicum juvifutorum} for 
fodiier, and the variety of Sorfffufin sttrrhnratnm known as non/ho. 

The general ont'iurii of crops has been estimated from plots grown on 
the Farm, in order to check the forecasts made for the Provinces. But 
this is not satisfactory, for so much depends upon whether the land has 
been AV'atered and luaiiured or not ; at Cawnpq^e, cattle-manure is used, 
and canal irrigation is available. The general out-turn of wheat in 
1 AA'as about 22 bushels per acre over the Farm. « 

Implements have boon extensively tried at the Farm, including different 
* kinds of sugar-mills, sugar-evaporating machines, ploughs and pumps. 
These have been referred to in Chapter XII-, paragraph 281). The exten- 
sive seed distribution can-ied t>ii has been spoken of in Chapter XIIT., 
paragraph olO. Another useful purpose which the Farm^ias served is, in 
having been the training ground of a number of apprentices who have 
subsequently gone out to other farms. 

The Assistant Director, in 8umming«up a recent Report, expresses his 
belief that the Farm has a real, though possibly slow and limited, influence 
on the native agriculture. People often come to see it, and the services of 
farm apprentices and labourers are often borrowed. Tfans, one was sent 
from here to the Central Provisoes, to .teaoh the making of the unrefined 
sugars termed ffnr aud Apprentices also come from other places to 

learn on the Farm. 
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Tbo Farm Boport (I refer to that of 1888-89) has a good and clear 
description of the experiments and their aim. 1 would point out that its 
chief fault is the complication 'of the results by tlic giving of so many 
culumus in the tabular statements. Again, it Would be well to adopt 
greater uniformity of numenclature ; for instance, in several cases, hhfhoa 
and acres are mentioned together, and iu other cases hiijhtt.t i^tu\ st^uarc 
yards. 

The danger, as regards the future, is, that, owing to the large nninbor i>f 
mmnirUd experiments, the hvnd wdll bo aiVecled so unevenly tliat it will bo 
a diflicult matter to find space for frcslv experiments when needisl, or, what 
is wor.se, tlio results ot the trials will not bo accurate, owing to the 
difference in the previous treatment of the plots conip«>singiheiii. J hardly 
think that maiturial experiments are the most im]>ortant ones in India, 
for the tlifficulty is to get mahuro of any kind whatever. T would rather 
see move space given to experiments in methods of cultivation. There 
should also be a reserve of land kefit over, treated and cropped o.ach year 
much alike; this would serve for the extonsion of experiments as riM|uired. 
[ should also like to see eonsidcraldy more duplication of experiment. It 
is not so important to get a large nnmher of results as to make sure that 
those given aro correct, and this can only bo verifictl by r&]y<{ating them, 
nob only on the same spot but on fresh land, and in h succession of 
years. 

It seems to me that the Farm might well he made use of as one at which 
stud bidls could be located for the breeding of gootl farm cattle. There 
are great complaints in the neighbourhood that the llrahmani hulls aro 
getting scarcer and scarcer, and tlio Farm might in this way supply the 
«ieficicncy. 

479 . (lardens at Sahuranpar and Lucknow. 

Not altogether of the nature of Expcrimentjil Farms, though in their 
origin intended to ho move or los.s so, are tlic garde!J.s at Saharanpur and 
Lucknow. Formerly, experiments were carried on at these, but little of 
this work now" remains, the gardens being worked on a commercial basis, 
and being really only iiscd for tlic sale of plants and s^^eds, the supply of 
drugs to Government stores, and for the training of gardeners. 

Simie experiments have been tried on the acelimatisation of English 
varieties of wheat, on the grow'ing of the date-palm (7 dmiipifera) 
and other plants, hut now there is hardly any of tliis work <li)ne, and 
though they form pleasant recreation grounds, and do good in providing 
plants and seeds for sale, the gardens cun hardly he classed as Experimental 
Farms, but only as Nurseries, which, in India take the place of those of 
the florists and seedsmen of England. 

•f 

480 . Central Provinces . — Jsagfpuv Farm ; 

This is one of the more recently formed Htatioiis, it having l>eon started 
on its present plan in 1883, although pr<*viou.dy to this a largo “ model 
farm,” as it was calledf, of nearly 400 acres had existed. The present Farm 
is aboAt 90 acres in extent, 07 acres being experimental, and it is based 
upon the model of the Cawnpore Farm, this being accounted for by the , 
transference of Mr. J. B. Fuller from the North-West to the Central 
Provinces about that time. The out-of-pocket expenditure on the Farm in 
1888-89 was Rs. 3,744 , and in 1889-90, Bs. 6,801. this latter including the 
superintendent's pay, not before reckoned in. The Farm is well placed, 
being amid cultivation, and yet conveniently situi^cd as regards the town 
of Nagpur ; the field is level, the plots are of a fair size, and the soil is 
typical of large tracts of better-class land in the Provinces. If I took any 
objection to it, it would bo on the ground of the soil being rather too 
rich for an Experimental Station. In the case of India B is better, how- 
ever to^ have land, which is representative of the district than to have 
soil more distinctly suited to scientific experiments. « 

The Farm ^ueraUy,<and the experimental plots, were evidently well and 
earefully cultivated, the whole was in good order, and a close exami^tion 


at 

Salmmiiimr AUd 
J.iicknuW* 


Na}?piir Farm 

fri-iilrnl 

Pruvin^'cs), 



364 Experimental Fdrma. 

of the ReportH Ica'Is mo to conclude that the results are accurately and 
faithfully recorded. , 

The present Manager is Mr. Mahaluxmivala, a careful and competent 
man, who takf.H much interest in the work of the Farm. 

This Farm and the Caw n pore Farm more n ear W approach what an Kxperi* 
mental Stition should be than any of the other Farms which 1 saw in India. 

Cotton is the chief crop of the Central Provinces, and so it is natural 
that experi!a*^-nts should he largely concerned with it. 

The first series is a luanurial one upon cotton. Ordinary cattle<mauure, 
^ poudrettc (uight'soii), and boue'dust are tried. There are several duplicate 
unmanured plots ; but in tlie statement of results neither the quantity of 
manure (in IK88~89) nor its cost per acre arc given. On the other hand, 
details such as the area of the held, the serial number of experiment, the 
number of liand-iVoodings, aiul the mimlxjr of bullock-hoeings might well 
be omitted. The plan of the experiment is good, and (I refer to the 
] 888 - 8 tl Ucpoi't) tlie rosiiltiii arc consist^nit, and ivoiild show the soil to be 
snitaMo for experinieiit. . 

Tiio next series is termed “ green-soiling on cottoii,” hemp being the 
crop used as manure, liy “ green-soiling ” is, however, properly meant that 
a crop is growji and fed oil' 014 , the land, generally by sheep. What was done 
here was greeii-^iiatiuriiig, /./*.. the ploughing in of a green crop preparatory to 
putting in the corn crop that preceded tlie cotton. In this case, again, 
there are duplicate rcfereiiro plots. The results of this experiment are not 
conclusive, and their publication might witli advantage have been deferred. 

Trials were male with cotton seed prepared for sowing by steeping it in 
sulphurii* acid, to remove tlie wool, as against the native practice of 
steeping it in cow-dung and water. The same was clone in 188(>-87, the 
results being then unsatisfactory, but in IHHD-DO they seemed io give some 
evidence of beneht :iccruing from the snlpliurio acid treatment. Further 
confirmation is clearly needed before more can be said. 

After this follows a manurial exporiiiiciit upon til {Sesamurn hidicnm'). 
The expcriiiicnt, how^ever, hardly starts on a fail* basis, for these same 
plots, with the same manures each year, had been previously used for a 
permanent series with wheat. Oousequently the pio^ did not begin level, 
and the experiment is rather one upon rotation than on the tH crop alone. So 
> little, too. is known aliout the ti! crop or about the luaiiurcH likely to benefit 
it, that 1 slioubl consider it better to take fresh land, and not that upon which 
mainircH had alrcatly been used for a iiuiiiber of years previously. 1 should 
also be inclined to regard til as not a very suitable experimental crop. Great 
anomalies arc seen in the retiirms owing, 1 believe, in great measure, to the 
previous manuring and to the u 1^(11 itability of thecrop. in 1888-80 bone-dust 
and salt])Otro gave a less produce tlian either used alone, and in 1880-9G 
cattle-dung and buqc-diisl gave los«s than cattle-dung alone. It is possible 
that bone-dust has done no gooil, but I do not believe in the possibility of 
its doing harm. I'here was no duplicate unmanured plot. 

111 another cose so/ylw ^^^rghftm Mwe/tttratum) ivas grown for the purpose 
of making sugar, but very little crystallisable sugar was obtained. * 

Rxperiments on silage-inakiiig yrith junr {^Sorffh»nn vtUt/fire^ and Guinea 
grass {Pattirum Jumentotutn) were rather more euccesaful, but the losses, 
, amounting to .33 per cent, in one case and 49 per cent, in another, between 
the weights of green stuff put in and the silage taken out, are far too high. 
Whore silage is to be made every jrear, I would certainly advocate brick 
db masonry silos in preference to those merely dug in the soil, which have 
only earthen sides and bottom. ^ 

The out-turn of crofUi is gathered from other plots on which some 12 
different crops are grown. So much depends, however, on the soil and 
the manuring given that the results are4>ut of limited value. 

With cold-season (m^') crops trials have been made on the effect of 
embanking land in the case of wheat and linseed. The results are not 
encouraging, but the native method had not been properly studied pre- 
vious to the commencement of the trial. 

Green-manuring, or green-soiling, as it is inaecurately •.called in the 
Be^^t, has been carried out with wheat and linseed, and in another pari 
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different manures, such as bone-dust, gypsum, dung, and hemp, have been 
tried. In neither case arc the results properly comparable. 

The most satisfactory series has been the permanent one on the 
manuring of wheat, this crop having been grown year after year, with 
the same manures each year, these being, all of them, such as might well 
be used for wheat. The existence of this experiment in duplicate adds 
much to its value. What is wanting in the statement is the cost of the 
manures. The duplicate experiments a.;rec very fairly with one another, 
several distinct issues arc broftght out, and the iiiliiiciicu of season is oliockoil 
by the repetition year after year ; altogether, the exporiinoiit is a very 
goofl one. 

The averages are also given for the past live years, and the following 
interesting compai'isons with «the Woburn (Kngland) oxperiniouts for 10 
years may bo drawn : — 



Tn the returns ho attempt has been made (and 1 think wisely) to assign 
any money value to the different yields. 1 d(» nob like, iiowever, the 
method of returning the produce as ** percentage of increase over produce 
of uiiuianured plot ; ” it would be much better to simply give it as ** in- 
crease per acre over tiiimanured produce.” 

An oxx»erimoiit more of the nature of scientitic orujuiry is that termed 
the Villo series ” on wheat. A complece manure, com possed of ammonium 
chloride, superphosphate of lime, sulphate of pobasli. and sulphate of lime, 
is used on one ^lot, and on the others ont^ of the ingredients is iti succes- 
sion oniitte*! and the rest put on, the object being to stfo which consti- 
tuent it is that the plant requires most. 

Tn addition, trials have been made with different sugar-mills ; different 
varieties of wheat have l>een grown ; selected cotton seed has been distri- 
buted to cultivators ; and a limited number of new implements have been 
sold. ^ 

But one of the chief functions which the Farm performs is that of being 
the training and instruction ground for the Agricultural Class, of which 
further motion will be made in the next chapter. 

The Nagpur Farm has not had the advantage which the Cawnpore Farm 
enjoys, of being old enoug)i for the character or the qualities of the land 
to be sufficiently brodght out, and there is still a good deal to be learnt 
about ‘it before experimental work can be fully satisfuetory. Besides this, 
the soil does not appear to mo so well suited as the Cawnpore one to the 
purposes of experiment. In general, the plan set forth is good, and the ' 
details are accurately carried out, but the results require a good deal of 
careful sifting before it can with i£hy safety be stated that a definite 
conclusion is warranted. 

At the close of the Report is a summary or bomparative record ” of 
results. This is done in accordance with the recommendations of the 
Agricujlipxal .Conference which nfet in Calcutta in 1884, but this summary 
is, 1 think, beth useless and misleading. The same result is made use of 
over and over again to 'institute comparisonsv even where the conditions 
have been quite diverse, and the eonsequenoe is, that if a conclusion be 
faulty from any reason, it is brought in time after time^ and may lead to 
other faidty eonclnsioiiB being dtmwn^ even where the immediate premises 
are good. 
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Bombay Farnin. 481 . Bomhay Fartus, — The Bombay Government owns two 
t Exporiincntsil t'arms, one at Pooim, the other at Bhadpaon, near 

Pacliora, in Klutndesh. But neitlier is experimental in the full 
sense, the l\)ona Farm beinj^ used mostly for educational purposes 
in (?onno<;tion with the agricultural branch of the Poona College 
of Science, and the Bhadgaon Faim approaching more to a 
“ Model Farm ” tlian any other in Indjfi, and being also devoted 
largely to the breeding of cattle. 

The Farms are the outcome of the movement in 1869 to 
establish ‘‘ Cotton Farms ” in India. At the time of the American 
I'ivil War attention Avas tumod to India as a main source of the 
future cotton supply, and, accordingly, “ Cotton Farms ” were 
established throughout that coiuiti;y under the charge of men sent 
out from Ktigland, but who, as a rule, were really nothing better 
tliaft gardeners. After the Civil AVar was over, the cotton trade 
returned to its iionnal state, and the Farms then became Model 
and Expermieiilal Farms, and were transfe.rred in 1876 from the 
Cotton Commissioners to the Jb-ovineial Governments. In a 
few liases the “cotton fanners” brought over were I'ctaincd as 
Managers of the Farm.s, but in most cases tluiy were found unfitted 
for the duties. 

Bha.iB«ou Form. 482. The Bhathjaon Fttrm ... 

coinpriHCs 1,200 acres, of whicli only (>0 acres are experimental, and (iOO 
acres arc cultivated in the ordinary course, the remainder bciuj^gra^in^ and 
pasture land. In 18H8 the loss on the Farm was Rs. 000, not including the 
Superintendent’s pay of lls. «^.00U : in lH80-0() it wa.^ R«, 3,743, including 
the Superintendent’s pay. This, thenefore, represents tlie net cost to 
* Government. 

It is not ail Experimental Station in the sense that Cawnpore and Nagpur 
arc, hut is really a farm where improved cultivation is attempted, where 
• cattle are bred, and where, now and again, a few experiments are tried 
over a limited area. 

Regarding it simply as a farm, T may expi*ess my opinion that I think it 
is earned 011 very ably, and that it is doing genuine good work, although 
the results may be slow in showing themselves. In regard to crops grown, 
there is a striking superiority over those of the cultivators around, and in 
this respect the Farm may rightly be termed a “ model ’! one. Mr. P. R. 
Mehta, the Manages, and a Diploma holder from Cirencester, is a capable 
and thoroughly practical man, who takes great interest and displays 
much assiduity in carrying out the work. Hu is one who cah^and does 
turn his hand to anything that is rciiuircd on the Farm, and is himself 
no mean “cattle doctor.” I was greatly plifasod with the Rhadgaon 
Farm as a general though not Experimcutal Farm, and 1 think th^t it is 
most creditable that the expense incurred by it is so small as it is.' The 
•amount spent is really very trifling, and the advantages it is likely to 
ajQPord in the future as a training ground, when agricultural education is 
more developed, will bo very cheaply obtained. 1 iim quite sure that few 
of those who complain of the expenditure incurred can have been at the 
Farm, or have taken th^ trouble to see how it is actually '.worked, or how 
favourably it compares with the cultivation arouiid. Least of all can they 
have seen the excellent herd of cattle, or have noticed^ as they might most 
certainly have dofic, the impress which it^^is beginning to make, u^n the 
stock' of the' district.’ There are* respects, undoubtedly, in which the 
Bhadgaon Farhi might be improved, but it Is, I am confident; an institution 
of Which the Bombay GoveHiinent and Agricultural Department may 
ve^ well be proud.' It is surpiishig to me that the expenses are so nearfy 
met. forit has to be remembered that the produce of the difPhrent fields is 
aU g^ered separately, and thrashed and weighed separately, many records 
have to be kept, and hired labour has to be employed. If the crops could be 
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all put together, and thrashed and stored at once, tho Farm would bo ablo to 
pay its expenses quite well, but tjicn it would be a pity to Iuho the inf oi illa- 
tion that cau be obtained hero. Seeing this, [ do not think that the Superin- 
tendent ought to be needlessly tied down by ronsiilci*sitioiis of rc*.st. It 
would be much better to devote annually to the Farm a certain sum 
which past experience has shown it to require, and so li>ng as the Farm is 
conducted as at present, the Bombay Government may be assured that the 
money is not • being uselessly expended. It is rockonod that about 
Rs. 5,(KH) year are wanted, quid I shotdd not call this out of the way, 
seeing that tho oiit-of-pockct expenditure on tho Woburn Farm of the 
Royal Agricultural Society of England amounts to nearly dOO/. annually, 
and tho acreage is about the same as at Bhadgaon. I cannot help noting tho 
tendency of ConmiissionerH«.and Collectors, and ITuder Secretaries, who 
report on the Farm,* to devote their remarks principally to the ^fimmrhd 
side, and to say but little as to the way in wdiicli the Farm is infliicncing 
the agriculture, and more cspecinlk^ the c^ittle, of the neighbourhood. 

1 need not say more than 1 have given in Chapter XI. (paragraph 2rir>) 
about tho cattle-breeding operations at Bliadgaon, in order to show 4hat 
the Farm is doing gooil. The readiness of the people to buy tho young 
stock is a proof that the operations are appreciated, l^u is to stock- 
breeding purposes that the Bhadgaon Fsirni should be mol-e particularly 
devoted, and this lias now been recognised by the Government. Forty 
acres of land have been set apart for field experiments, but beyond this 
it is not intended to carry on iinremuncrativc trials. This area has, very 
Xirxiporly, been sown all over w-ith the same cn^p, in order to ecpialisc it 
before boginhing any regular experiment. Such expcriineiits as liave 
been conducted have been upon the growing of dilVerent variolies of 
cotton, different kinds of wheat and barley, the pickling of grain, tho 
prevention of weevil in grain, and the growth of H]>ocial crops and trees, 
such as arrowroot, fihd-diri (^Cafiiuilphdat'orhjrhin a material used in tanning^), 
mangoes, and guavas, as also on the making of silage and the trial of certain 
implements. More recently an experiment has been started on the cost of 
establishing a “ fuel and fodder reserve.** This I have referred to in 
Chapter YIII. (paragraph IHd). Silage has been made without difliculty, 
and since I left India the experiment has been tried to make a stack 
silo *’ in the open, instead of digging a pit in the ground. Mr. Ozanne, 
the Director of the Agricultural Department, is endeavouring to keep up 
the supply of pure hutd and jan cotton ( llerar long-stapled varieties) by- 
growing them at the Farm, as also American varieties which have been 
acclimatised at Dharwar. A certain amount of selected seed of different 
kinds is yearly distributed from the Farmland there are seven iron sugar- 
mills which are let out on hire in the district. Goats thrive well at tho 
Farm, and have now replaced the sheep with which it was intended to try 
improvements. The cattle are a pedigree herd of the Mysore breed, 
known as Klddart, and Malvi cows are kept as nurse cows. A Govern- 
ment stallion (Arab) is also located here, but is not much apprcciatoc? 
as yet. ^ ^ 

A great fault of the Farm is its isolation ; it is hard to get to, and coii- 
sequedtly cannot be easily visited. Half-a-day's journey has to be taken 
from tho nearest station, and several rivers have to bo crossed or forded. 
The Farm is unnecessarily large, and is not suited as an experimental 
area. The distance from any large tpwu makes the sale of the produce 
not so remunerative as it would otherwise be. In many ways the cultiva- 
tiem iS' superior, and 1 noticed here an attempt made to preserve the 
cattle-manure. A large quantity is made and kept in a pit, nut it might 
be improved in quality if better stored, turned over occasionally, and 
then htaped together more closely ; it was allowed to lie too loosely knd 
to become too dry; a large amount of straw and' stalks, which might 
qvtite well have been used for litter,, was left in a dry state, and not mixed 
up with'the cattlO-droppinga and so allowed to decay, while the urine from 
the sheds was wasted tb a'^conshierablo extent, Snd during the' rainy season, 
it mingled with the rata water from the spoutings of the sheds, ft would 
be much better to spread the dry stalks, straw, or eveU'fine earth/und^^ the 
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cattle, and thus to soak up the urine. By showing how this could^ be 
done, Oovernment Farms like Bhadgaon might proye good practical 
examples. 

There is an educational purpose that the Bhadgaon Farm might 
usefully fulfil. It would he a capital place at which to send into residence 
for a time the agricultural students of the Poona College. Here they 
might see carried out on a practical scale what they had learned theoreti- 
cally, and they might do the actual farm work themselves at Bhadgaon. 
A practical class of this kind, following up^.n the instruction given at 
Poona, would be of great benefit. 

The Bhadgaon Farm might also be utilised as a place to which 
apprentices might come and receive a practical training before going 
out to act as inatiagors of estates, or to look after their own landed 
property. 

483. The Poona Farm^ 

as 1 have said, is not an Experimental but rather an Educational Farm. 
Diltereiit crops arc grown, and their yield is estimated ; a few cattle are 
kept, and an attempt has been made to estimate the relative milking 
properties of differcut breeds, but on a scale far too small to be of any 
1180 . AYhat exporimental work has been done has not, it appears to me, 
been directed to any special end : as the manager told me, he has to get 
as much out of the land as he can, and it docs not poy him to try experi- 
ments. The whole area of the Farm is G6 acres, and it is vCry con- 
veniently placed as regards the town and the College of Science. 

Silage has been made here, but no light is thrown on what the cost has 
been, or whether the system is remuiiorativo. The maiiiiro from the 
cattle is very badly stored, the urine is almost entirely wasted, and the 
manure heap is little more than a dry rubbish heap. A great improve- 
ment in this respect might be made, more especially at a place where 
students come for instruction. 

In one case a comparison has been tried between KhA.ndc8h yndr 
{Sfurtflnm vnltfore) and the local kind grown, but, as tlie previous crop was 
partly sugar-cane and partly gram (pulse), the plots did not start under 
level conditions. 

, Asa place where the students of the College can come and see different 
crops grown, .and become familiar with them, and with the outlines of 
farm operations, the Poona Farm has an educational value ; but, ino^uch 
as the students do not work on it themselves, it w'ould seem to Ate very 
desirable that during their course they should bo sent to the Bhadgaon 
Farm, where they oould see the work carried out on a practical scale. 
It should also be mentioned that at Poona Mr. Ozanne has got together a 
very complete collection of native agricultural implements. 

There used to be another Farm at Hyderabad, in Sind, but there is no 
longer a (Tovornmont Farm, it having been given up in 1889. The experi-. 
ments here were of no value. 

484. At Nadiadf in Gufarat {Bomhay)l 

there is a Farm of 12 acres, inaugurated in 1878, and kept up by the 
Agricultural Association. It is made use of in connection with the 
* Agricultural Class attached to the High School. The soil is a rich red 
gairdeu loam, and very deep. 

Manurial experiments form the [principal work. These are upon r^i 
(millet), tar (pulse), and jaar (millet) ; also an extensile series^ upon 
tobacco, to which reference has been made in paragraph 368. .DUferent 
varieties of cotton, American and indigenous, as also of the casW-^ 
plant, are tried. Male buffaloes are need, in ploughing, a practice not 
locally adopted, but which it is sought to introduce, and iron ploughs ace 
also employed. * There is a museum attached to the Fam, eotitadning 
specimens of cotton, cereals^ dc,, and in the town is a seed storb, main- 
tailed by the Association, where pure scad can be got by ealtivaion. 
The Farm is given rent-free by (Government, so long as it is available lor 
the J^cultural Class ; the yearly expenses, amounting to Bs. 4d0, are 
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more. Uum covered by the out<tarn. The Awociation hold a Cattle Show 
biennially at Nadiad. 

• t 

485 . In the Native State of Baroda Farms in uaroia. 

experimental work bids fair to make a good beginning, for not only doee 

his Highness the Gaekwar take a great interest in agriculture^ Jtmt he has 
also secured the services of Mr. Middleton^ formerly a distinguished 
imicultural student at home, as Professor of Agriculture at the Baroda 
Clollege. In company with Mr. Ozanne and Mr. Middleton T wont over 
the proposed Experimental Farm, and 1 need but say that 1 am sure that 
what Mr. Middleton does he will do well, and his presence in India will be 
a distinct gain to agriculture in that country. As the experimental area 
had not been taken up when I was there, it is of no use for me to refer 
further to it, except to say that I look to much good resulting from it, as 
Mr. Middleton is, perhaps, the first man who has come out to India who 
has combined a practical acquaiptanco of agriculture with good general 
knowledge of agricultural science. 

When at Baroda I also visited another Experimental Farm, as i^ was 
termed, carried on by Mr. Kacherao Jadhava, an ox* student of the Royal 
Agricultural College, Cirencester. An Agricultnral Class supposed to 
come hero for practical instruction, and at the time of my visit I saw the 
students working away on plots a few yards square, which had about a 
dozen plants of some crop growing on them. All looked pretty enough, 
but I eould not say more. Attached to the Farm was a wonderful collec- 
tion of implements, gathered, I should say, from all parts of the world, 
and at great cost, too, but with utter disregard to the conditions of 
Indian agriculture. Hero, for example, was a huge waggon from 
Germany, used in that country for Itringing brewers’ grains and boet-root 
pulp from breweries and distilleries, and requiring, perhaps, some six 
horses to draw it I Here, too, wore huge iron seed-drills, heavy iron 
ploughs, manure distributors, and seed barrows for sowing clovers and ryo 
grasses among barley. Mr, Kacherao also had a chemical lalioratory is 
the town — at least, there was a very complete set of chemical apparatus 
there, if nothing else. 

This Farm and its belongings must have cost a very considerable sum, 
and I should like to have seen the money better bestowed in the cause of 
agricultural improvement. 

486 . Fniit fornit. 

In Edition to the Farms in the Bombay Presidency here mentioned, 

there are fruit gardens at Ganesh Khind, near Poona, comprising 80 acres, 
and devoted to the growing of mangoes, hnd more especially to the pro • 
pagation and sale of grafted mango trees. This culture is also carried on 
to ft more limited extent on a part of the Poona Farth. A large quantity 
of grass is cut green from off the Ganesh Khind plantations. 

487 . The plans for future experimental work in Bombay com- 
prise the estaolishment of a Stock and Dairy Farm at Alegaon 
and the startiim of new Experimental Farms of small extent in 
five or six dirorent districts of the Presidency, notaUy the. 

Soiidiem Mahratta comitry, the Konkan, and Chijar&t. The 
olnect of these is to test in one locality the results obtained at 
othe^ and ^ to establish their value in relation to the different 
conditions and soib that ocenr throughout the Presidency. 

With the view of supervising these, a European' Superintendent 
of Farms has been appointed, whose special work it will be to 
look after the Farms and the experimwts at them. Against 
dtese proposals 1 have no decided objections to urge, so long as 
it ean be clearly established a distinct need exists fo^ the 
Farms ; .but on. thk l ean hardly give an ojniiion. The wants of 
one district will not be those of another, and crops and methods 

Y 3>4S66. A A 



370 


ExphrimentaX Farms. 


Madm Farms, 
Ssidspet. 


of cultivation will differ too. If arrangements can be made for 
efficient Kiipcrvision, and if^ as 1 have said, a vrirnd facie case 
can be made out for the establishment of a Farm, or for the 
testing of any particular local practice, then there is the warrant 
for its e\iMtence. Hut unless the object be clear and unmistak- 
able, and the necessity for exj)eriinenting in a particular district 
bo shown, 1 do not regard tlie starting ox fresh Farms as 
advisable. Soinething more is needed tRan a general idea ” as 
to the usefulness of an Ex])eriinental Farm. 

488 . Madras , — Saidapet Farm. The earliest of all the Experi- 
mental Farms was Saida]»et, established in 1865. It is also the 
one on which the greatest attempts liave been made to introduce 
new practices and new iniplemenki to the notice of the Indian 
cultivator. Tlie past expenditure on the Farm has been con- 
siderable, and it has now been finally abandoned as an Experimental 
Station. 1871 to i887 it was under the direction of Mr. 

W. R. RobcAson, and was su]>plemciited in 1876 by the starting 
of an Agricultural College. It is not for me here to go into the 
past history of thc^ Farm, nor to discuss at length the steps w’hich 
have led to its ahandoiimont. It ia enough to say, in the words 
of the Director of the Madras Agri<!idtural Department, “ The 
“ results attained at the Fann are, so far as the agriculture of 

the country is concerned, purely negative; no attempt is made 
‘‘ to eoimo(5t the <mc with the otRer.” Undoubtedly this failure 
to bring itself into sufficiently close communication with native 
agriculturists has had much to do with the result, but there 
have been other causes too, prominent among which has been 
the constant change of policy adopted by the Madras Govern- 
, nient towards the Fann, ami the refusal to siipplv it with the 
nec<?ssary funds ; yet another has been the iinsiiitabloness of the 
spot chosen For tlie Farm. It is, as I ha ve descrihed it elsewhere, 
little more than a saiul-hil], and ought never to have been selected 
as the site of a Farm. It is too small for stock-breeding, and 
too jioor and barren for croji-growing. It may serve in some 
ways as an Educational Farm for the use of agricultural students 
at the Saidapet College, hut for little more. At the time of 
iiiy visit experimental work had been almost entirely ^^iven up. 
From being partly under the Agricultural and partly tinder the 
Educational Department, the College is now to be separated 
from the Fann, and to be placed, along with its Principal, finder 
•the Educational Department. The 300 acres of which the Farm 
originally consisted have now been reduced to 60 acres, and will 
simply serve the purpose of illustrating the growth of different 
crops. ^ 

Tho cattle I saw at tlie Farm were 12 Nellore cows and 16 Nollore and 
Aden bulls, and they wore very good indeed. The bulls are kept for stud 
purposes, and their services are available, at a low fee, for stock belonging 
to cultivators, bdt they are not much made use of. lhave mentioned pre- 
viously an experiment carried out on sheep ; four being fed on earth-nut 
cake»with other food^and four without the cake ; but I pmnted out also how 
inadequate the number of animals was for the purpose (aespsgamph 458.) 

Thej;e is, however, ooe point that the Sai^pet Form has done very 
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considerable cood in showing, viz., that cattle can be kept perfectly well 
on the box * system, that is, with litter under them, and that the 
manure obtained in this way is far more valuable than that got in the 
ordinary way. Daring my Madras tour I came to one or two- farms 
where cattle were littered^ and manure kept iu heaps, well beaten down 
and covered with caHh, and I think the S.aidapet Farm has done a useful 
work in demonstrating the advantages of the system. T am* sure that 
its adoption would be one of the best ways of benefiting Indian agriculture ; 
that is, by making the manure supply more valuable, and allowing leas 
waste to take place. * 

No Experimental Farm has worked harder than S<'udapet in trying to 
introduce iron ploughs, and here and there (more especially wdiore there 
has been a considerable area to till, so that time bas been a matter of 
importance) some few iron«ploughs are used by lauded proprietors ; but 
they have hardly come down to the small cultiviitors yet, though much 
ingenuity h*as been expended on simplifying them, and on decreasing their 
cost. * 


489 . 

I visited at Madura w*hat was formerly tho Exporimenta] Farm of the 
Madura Farmers’ Club, but which has now boon given u^fr"cxctpt so far 
as the dairy part of the Farm is concerned. It comprises 30 acres, and 
was started in 1883, under the care of a student from tlio Saidapet College. 
Experiments were carried out with improved ploughs and water-lifts, with 
fodder-crops and tob:ieco, and on the breeding of stock. But it does not 
appear tlmt any definite fresh experience was gained, and interest was soon 
lost in tho Farm. There is, however, a ready sale for milk in the town, 
and this part of tho farming has been kept up and pays well ; there are 
some 14 cows in milk, very fair cattle, some of them Aden cows, the othei's 
country stock, and tlioy are fed with earth-nut cake, fodder-crops, &c. 
The average daily yield of milk per cow is 12 lbs. 


490 . Ill S(?])teinb<M* 1888 nn Agfricultnnil Ccmimittcc was ap- 

S niitodto eiutnireiiito tlio o))oratioiis of the Madras Agricultural 
cpartmciit, and tlie Report of this Coininittec was presented to, 
and considered at, the Agricultural C’onfercnee at Simla, ir\ 
October 1890. As regards Ex])erimcntal Farms in Madras, the 
Rej)ort does not speak favourably. Efforts at improving the 
breeding of cattle, sheep, and liorses liave, it is said, not done 
any real good, nor has anything been introduced in the way of 
machinery which has taken a real hold iijion the cultivators 
except the Beheea sugar-mill. At the Saiflapet Farm the value 
of deep tillage, and the possibility of growing foddiir-crops, have 
been shown, but very little more, and even these have had but 
little practical result. « The Report indicates that the chief reasons 
of failure have ^ecn the absence of an organised Department, 
an insufficient staff, imperfect suj)ervi.sioii, and the want of know- 
ledge of indigenous practices and conditions. The mistake nia(ke 
at the beginning ivas, that the raiyat wanted teaching, and that 
all his practices and implements would have to be altered, and 
that the ‘‘ Model Farm ” ivas to teach himjiis business. In place 
of this, the Agricultural Committee now recommend the abandon- 
ment of the idea of teaching the raiyat^ until, after careful 
enquiry, more is known as- to the native, jiractices and condition.s. 
Tlip committee also advise the inauguration of experiments under 
.the control of trained agriculturists. It Is now ])ro|} 08 ed to have 
experimeikt and 4pnionstration carried on at some five oV six 
Farms, each not exceeding 30 acres in extent, in differeq^ parts 
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of the Presidency. Each is to be a combined Agricultural 
School and Farm, or Farm School, The Farms are to be imder 
the management of the head master of the school, who is to bo 
a graduate of Saidapet College, and acquainted with agricultural 
practice* « Meantime the Saidapet College and Farm are to be 
retained as training grounds for future teachers. 

1 have already thoroughly endorsed the recommendations of 
the Committee as to the necessity of abmidoning the attempt to 
teach the raiyat until more is known, through careful enquiry, 
of wdiat his practices really are, and the conditions under which 
he pursues them. I am not so certain, however, about the 
advisability 'of starting at once some five or six different Farms, 
partly experimental, jmrly educational or demonstrative, in 
diff'erent parts of the country. If there be efficient and sufficient 
supervision for them, the plan may be adopted with benefit, if 
kept to a linpited scale, and if the sites be suitably chosen. It 
is said that^tbere are qualified graduates who have passed out 
of Saidapet College, and that they could be utilised as Super- 
intendents of the Farms. Of their qualifications for such posts 
[ can hardly speak, but I cannot hch> noting that the Qovern- 
ment Order (No. 515, Revenue, 4th July 1890), which, in para- 
graph 12, approves of the plan recommended by the Agricultural 
Committee, also stiys, in paragraph 11, special instruction in 
** agriculture, however, is almost non-existent, owing to the want 
“ of men competent to give it.'’ I should be afraid of the former 
blunder being Treated, and 1 think that it would be better only 
to establish a JB^arm which is at all experimental in character 
^vhere there is a positive call for it, and where there is fully 
competent superintendence. Unless this be the case. Agricultural 
Education would be better helped by Farms of a purely illustrative 
character. 

Nor can I agree with the recommendation to extend the 
Saidapet Farm, and to make it more complete and practical. The 
Saiilapet Farm, by reason of its soil and situation, will never be a 
suitable place for illustrating agricultural operations, still less 
for trying experiificnts. And this I say not merely from what 
I have read or heard, but from what I have seen myoclf. If 
askc<l to start an Experimental Farm there, I should, if possible, 
decline at once to do so, for the place neither is nor can be, at 
any reasonable cost, made suitable. A part of it is even blowing 
^nd. 1 do not at all agree with some remarks made by Mr. 
Nicholson in his note to the Agricultural Committee’s Report^ to 
the effect that, even if the soil bo. poor, as described, it should bo 
possible to improve it, and to show what the raiyat might tlien do 
with it, and that if the Farm cannot show this, it has no right to 
be called a Model Farm.*’ It mint be remembered that there 
are soils in England as well as in Indili. on which any expenditure 
on improvement is simply money thrown away ; there may be 
soil that is not worth reclaimiw or improving, at least under 
existing circumstaiices ; the innucnce of manures and other 
means . of bettering soils d^end, fo^ their •efficienoy, on the 
ot the soil, and wbat may be retained on the one 



Madras 'Agricultural Committee. 373 

may pass through the other, and so be wastwl ; on certain lands 
of good productive j)ower .it may pay perfectly well to use, say, 

2 cwt., or even as much as 4 cwt,, per acre of nitrate of soda, 
costing frmn 20 to 40 s. an acre alone, ’whereas on another soil 
even J cwt. of nitrate of soda an acre would be thrown away. 

Again, a great deal depends upon what the crops may be, and 
what the market conditions are. An English farmer would not 
grudge to spend large sums in manure if he could get thereby, 
say, an early crop of potatoes ; but if they came a fortnight 
later, a loss instep of a gain might result, though the jHjtatoes 
might in either case be equally good in themselves. So, too, with 
low prices of a grain crop of ordinary kind, it will not pay to go 
to any great expense ; but if^^ owing to favourable soil, situation, 
and other conditions, a superior malting kind of barley can be 
grown, a good retiu*n for outlay is ensured. 1 have laid it 
(lowm as a condition of success in experiment that the soil must 
be fairly responsive to manure and cultivation, an(k*1f one has to 
do with a bare sand or soil like that of Saidapet, the improve- 
ment of it is simply the sinking of capital in a medium unworthy 
to receive it, and incapable of responding .to it. The best to do 
with such land, if it has to be cultivated, is, not to see how much 
can be sunk in it in hope of getting benefit one day, hut how 
fittle need be expended upon it. I maintain that the chief end of 
experiment is to see how^ land that is fairly productive can be 
got to produce more, and not how land that is not fit for culti- 
vation can he brought under the infiuence of methods and practices 
a])plicd in England and elsewhere to the increasing of the cro^)- 
rctiini. There may be circumstances where the restoration of 
deteriorated soil is callc<l for ; but I do not think that the 
credit of an Experimental Farm, whose object it is to introduce ' 
practices applicable to the increase of crop in cultivated and 
culturable soils, should hang upon the results obtained upon 
what is little better than a sand hill. 

491 , Bengal Farms, — Experiment^ Farms in Bengal are three Benuni Finns, 
in number, and they arc all of recent creations for, previous to 
1884, there was no Director of the Agricultural Department of 
Bengal. * The three Fanns are Dumraon and l^urdwan, both 
established in 1885, and Seebpore, started in 1887. I visited 
Dumraon and Seebpore, but not Bui^wan ; indeed, the position of 
thelftter is so unfavourable that it is contemplated to give it tip. 

408 . .Dumraon Farm 

coven 15 acres, and is intended to be an 'Experimental Station in the nttfurumWinn. 
stricter sense. 

The MahanQah of Damraon pays all the expenses, which, including the 
overseer’s pay of Bs. 60() and rent, amount to a net cost of Bs. 1,200 
annaally. An overseer was obtayi^ from the Cawnpore Farm, but he can 
only give partial attention to the Farm, having the charge of other parts of 
the Dumraon Bajyor Estate, as well. Oceasiotially, one of the Assistants to 
the Director of the Agricultural Department visits the Farm, perhaps once 
or twice a year, but it was evident to me, from the state of crops, that Uiere 
was a lack of r^lar supervision. 

The first elperimenf I noticed was one on the growth of suMr«ca^ with 
different manures, as well as by trying the Native against the Mauritiusplsa 
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of Bowing. But ilio sugar-cane crop was growing on land that was too wat 
and low, and the crop looked very inferior. •• As an experiment this one was 
worthless. Again, the manures used had little relation one to the other ; 
they tirere cow -dung, castor cake, saltpetre, and a mixed manure termed 
“ normal manure.” In choosing manures, they ought to bo arranged with 
some regdrd to their constituent parts, so as to enable an experimenter to 
gain some information as to whether it be the nitrogenous, phosphatic, or 
potassic properties, or else the presence of vegetable matter, that proves 
most effectual ; this point solved, more special experiments can be tried 
with materials containing the particular ingredients. But here the state 
of the crop rendered comparative results misleading. Where the native 
and Mauritius system of planting were compared, the question was further 
complicated by man u rial issues as well ; this seems to me very undesirable. 
Single issues* should bo set out as far as possible, and those only. There 
were no duplicate plots at all. 

t 

The next series was on the manuring of winter rice sown broad- 
cast; 15 plots (a far too large number; were taken up, though in no 
case with dut^yation of experiment. Sliallow and deop ploughing for rice 
comprised two of the plots, a slight ailvantage being attributed to the latter. 
The immures used were, as before, of a very varied kind, and allowed of no 
deductions being drawn except as concerned the actual material employed, 
but supplied no information as to the most desirable class of manure, 
whether vegetable, or phosphatic, or saline. (Ireeii-maiiuring, cow-dung, 
lime, saltpetre, oil cake, and sweepings were tried. Saltpetre, cither alone 
or with lime, gave the best returns, but, on going into ligures, its use is 
found not to have been hnancially successful. 'J his 1 can well understand, 
and it seems to me to need little practical demoiistratiou to show that a 
very readily soluble salt like saitpeiro is thrown away upon a crop that 
grows frequently with an inch or so of water standing on the ground. 

Another series on the same lines, but with transphinted instead of 
broadcasted rice, followed. 

The next w^os on wheat, with the same luauiiros as wore iiseil for rice 
Here, again, saltpetre gave the best returns, though the increase is stated 
to be year by year a declining one. 

I cannot say that 1 considered the Dumraon Farm a good Experimental 
Station. The first mistake made with it was to take up the whole area, to 
divide it into squares, and to cram in as many plots as would well go into the 
apace. The couseriuence is, thqt there is no room for extension of experi 
meat, or for re-testing what has been done. Then, as all the experiments 
are manurial one8,«the ground is practically done with, so far as future 
experiments are concerned, unless with a considerable break of crop-growing 
without manure. » 

Koxt, there is uo duplication of plots, and more especially of unmanured 
plots ; nothing seems to have been done to teskthe suitability or evenness 
of the laud for experimental purposes, and, indceil, 'the Kepoitsays **tho 
** surface of a large portion of the Farm is nneven,and, unless it is pfbperly 
• levelled, it is idle to expect a uniform growth of crops. As it is, Uiese 

may thrive sufficiently well in the hollows, and get stunted and bU|l^ up 
** in the intervening patches of high ground. The unevenness oX'.the 
“ gi'ound also stands in the way of irrigation.” Tins, to my mind, surren- 
ders the whole poiut as to the Farm being a good £xperimee»tal Station, let 
alone what I have said hsto the absence of supervision and of design In the 
plan of experiment. 

Seebpore Fans. 493 . The Seehpore Farm 

is only a little way out of Calcutta, and includes about 2t) acres, of which 
1 8 acres are experimental. The soil is rather heavy alluvial land, with ood 
defl of clay. It was formerly jungle land. Its depth is about 2 feet,, and 
thenrit gets more sandy and light. The Farm is 2h charge bf an overseer 
who^riginally came from Cawnpore. The Seebpore Engineering College 
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adjoins the Fann, and a roposal is on fcot to establish an agricultnial 
branch at the College, and to use the Farn^iQ cotinociioii with it. 

At this Farm I saw the process of preparing i>ones for mu tni re by 
crashing them in the native null or lUmikL It is saitl that with the dhenki 
throe men can breakup 20 mern (40 lbs.) of rough, and 20 »eei's of fine, 
bone-meal in 5} hours, and that the cost is 12 annas a niaiind (HO lbs.), 
against 14 annas when a modern bono-mill is used. 

I also saw at work here a wroiight-iron plough, coating Rs. 4i, intro- 
duced by Mr. Sen, and coV.ed the ‘*Scobpor«’' plough. It worked well 
when properly used on land that was fairly soft, and inverted the soil, 
going 3 to 4 inches deep ; but, if loft to himself, tlie man working it 
would insist on digging the point of the share into the ground just as he 
would do with a native plougli. 

There was in u building on the Farm a good collection of iniplomcnts of 
diiferent kinds. 

f^rghft {Sorghum saerharatuin) Jja largely grown as a fotlder-crop, and 
yields three cuttings in the year, a very good sale for it being obtainable in 
the town to peo{»le who keep cows. 

The use of bones as a manure is extensively trit‘d ; but, so far. I couM 
not gather that the results wore at all conclusive. Hones in Calcutta 
Rs. 2 to Rs. 21 per maund of 80 lbs. * 

The experiments arc upon rice, jute, sugar, maixe, barley, oats, 
wheat, and potatoes. They are almost entirely manuruil experiments, 
but one is upon early and late ploughing for wheat, one upon the 
Mauritius, system of cane -planting, and one upon new varieties of sugar- 
cane. 

As at Dumraon, the greater part of the available area luis been taken up 
and plotted out, leaving but little space for extension of cxperimontH ; 
also, too much ground has been given to iiixiiiiirial, tiutl too little to cultiva- 
tion, experiments, while there is no duplication of the manurial or uii- 
uuiimrecl plots, nor anything to test the suitability of the land for expert 
mental trials. 

The cultivation is better than at Dumnion, and the fields seemed more 
suitable in regard to situation. The Report, however, says that the results 
obtained at this Farm have, in many c:i$eB, been abnormal, the unmaiiun>d 
plots often yielding as much or more than the nianurod ones. In the , 
absence of duplication of plots 1 am unable to say whether this is due to 
the soil or to other causes. Inasmuch, however, as the land previously was 
jangle land, it is probably too rich, more especially in vegetable matter, for 
any manures to exercise an ioflueuce, until by constant cropping it has lost 
soitae of its excess fertility. This is the reverse of what was found at the 
Saidapet Farm (Madras), and theso two caJos afford a useful prmif of what 
I set out earlier, (see paragraphs 44fi and 4110), viz., that a soil may be either 
too- rich or too poor for the land to serve us a suitable Expert niental Farm. 
One thing via very certain, that it would well repay the time lo.st at the 

a nning were more care given to ascertaining beforehand wliethcr a 
was a suitable one foj experimental purposes. 

484 . The Agricultural Department of Bengal has endeavoured 
to carry on experiments through a large niuuhcr of raiyaU aiid^ 
zemindars. In the account of these it is stated tliut, from the 
nature of the circumstances, it swas not found possible to give 
accurate quantitative results, I have myself tried in vain to 
make out anything from the mass of confus^fl, and often contra- 
dictory, results obtained, and I think that experimental work on 
such a scale as here attempted, and in the crude way employed, 
can do hut little real good. 

486 * The foregoing account embraces the Farms which I 
actually viaited when in India. The remaining ones that exist, 
but which 1 could not sec, were those in Burma ; tlLQse, I 
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believe, arc devoted mostly to the growing and curing of tobacco. 
The attempt has been made^io grow yirheat also, but the people 
do not take to it, as rice grows so much better. In Berar there 
used to be a small experimental field, but it is now given up, so 
also is one that formerly existed at Ajmere. 

In the 'Punjab, in Assam, and in Ooorg, there have not been 
any Experimental Farms. 


496 . CONCLUSIONS. 

Experimental einpiiry, conducted by means of special Experi- 
mental Farms, is a necessity in India for the development of 
agricultural improvement. It may be urged that the Farms 
wliich have already been in existence for some number of years 
have not been pronounced successes, and have fallen far short 
of what they were intended to accomjdish ; but, after visiting the 
Farms, and after reviewing the work done at them, I can only ex- 
{)ress my satisfaction at finding them so much better than I had 
been led to believe, and my surprise is great that so much has been 
accomplished with the imperfect and ever-changing machinery 
employed. The expense incurred for Experimental Farms, 
though perhaps rather large here and there, has, in my opinion, 
been by no means excessive, and the Farms compare very favour- 
ably in this respect with similar institutions in England and other 
countries. 

What is chiefly needed now is, that there should be a better 
system of guidance in laying^ out the plans of experimental work 
at Farms, bettef supervision, continuity of enquiry, critic^ 
examination of results, and publication and dissemination of 
useful conclusions in a clear and intelligibly form. 

In accomplishing this, the association of a scientific adviser** 
with the work of Experimental Farms will be invaluable. 

Famis, omitting those directly connected with educational 
institutions, shoidd be of two distinct kinds, (1) Eixperimeiital 
Farms, and (2) Demonstration Farms. ’ _ . 

The work of Experimental Fanns should be^ inainly 
(a) To institute comparisons between methods of cultivatibii 
practised locally and those use elsewhere^ whwk it 
may be considered desirable to introduce. * 
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(b) To test upon different crops the effects of manures which 

are available, or which may probably be usefully 
applied in the future. 

(c) To introduce new ci;ops and new varieties of crops. 

(d) To institute trials of new implements side by side with 

native or locally used ones. 

(e) To improve the breeding of farm, stock. 

(f ) To grow and disirribute selected seed. 

(g) To be Depdts for the locating of stud bulls. 

Before any Experimental Farm is established, there shoidd be 
a definite reason for its existence ; there must, be etficient super* 
vision, a suitable situation and soil. A definite and'S^ell-devised 
plan of experiment should be drawn up, the outcome of the 
experiment having a distinct bearing upon the practice of the 
cultivating raiyaU Tliere must be critical examination of the 
results, duplication and repetition of experiment, and, finally, 
publication and dissemination of the results, the issue of these in 
the vernacular not being omitted. 

The success of Ex])crimental Farms must not be gauged by their 
financial result, and they must not be expected to pay their< 
expenses ; but a siun of money ought to be laid out annually 
for their efficient carrying on. 

Demonstration Farms should be established for the purpose of 
showing on a practical scale, and of bringing to the door of the 
cultivators, the results of what has be%ii found on Experimental 
Farms to be an improved practice. S\ich Farris should bo ex- 
pected to pay for their cultivation expenses. 

« * 

4 » 7 . BEGOMMENDATIONS. 

That agricultural enquiry be continued by means of Experi- 
mental Farms. • 

That distribution of selected seed and location of stud bulls 
be undertaken by Experimental Farms, as also the breeding of 
farm stock, where circumstances are favourable. 

That Demonstration Faifms be instituted in connection with 
Expetimental Farms, in order set out the results of snccessfid 
enquiry* * ^ 
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CHAPTER XIX. 

AaniCULTUKAL EDUCATION. 

498 . It is not enough that improveirienta in agriculture should 
be elTected by direct Government agency, and that measures, the 
result of cnijuiry and ex])eriment, should be taken in the people's 
benefit, but it is necessary also tliat the, people themselves should 
be brought to an intelligent understanding of what is being done, 
and that the endeavour be made to teach them how they may 
help tliemselves. This is the Avork of Education. In my second 
ana» third chapters I have shown how the spread of General 
Education will aid in removing many of those prejudices associated 
with caste' r and custom which render one class inferior to 
another in cultivating ability, and which frequently prevent the 
adoption of the more remimcrath^e agricultural systems. This 
Avork, it Avas yioiiitcd out, Avill of necessity be a slow one, but It 
is a sure one, and its benefits h.ave already begun to be felt. As 
regards the cultivating rniijat^ there is very little doubt that, as 
primary education spreads in his direction, he will become more 
intelligent, less afraid of authority and ofiicials, less disposed to 
regard them as o])posed to his interests, more able and willing 
to set forth the grievances under which he suffers, Avhile in his 
practice he Avill become more ready to receive new ideas. 

499 . It is not, however, Avitli General Education, but with 
Agricultural Education particularly, that I am concenied. At the 
outset it must be borne in mind that, by the Government Kesolii- 
tion of 1889 on Technical Education, the Agricultural Depart* 
incuts have had put ujwm them specifically the duty of ^‘t^ing 
positive measures for the education of the rural classes in the 
direction of agriculture ” (see Chapter 1., paragraph 6). Aa Sir 
Edward Buck iw)st jirecisely laid down at the Smia Agricidtural 
Conference, in October 1890, it is no longer a matter of ckf^ice 
Avbether Agricultural Departments will take up the ''subject^ of 
Agricullnral Education or not, but it ys a positive duty which 
they cannot evade unless released by tlxe SeeVetary of State from 
the obligations put u])Oii them. The importance of the lubject 
was reflected in the prolonged and close attention which the 
Agricultural Conference at 8imla gave to it, and in the several 
Resolutions Avhich were passed'iijmn that occasion. 

500. For myself^ Avithout a knoAvledge of the languages, and a 
very limited one of the yieople, it Avas much harder to Come to a 
definite conclusion u|K>n matters connected with Education, more 
especially that AA'hich Avould meet the raiyaCs Avants, than to form 
an opinion upon what I could see with my own eyes, such as the 
practice of agriculture or the conduct of experiments. Agricul- 
tural Education, again, cannot be taken out«o£ its connection widi 
Gctferal Education, and I had neither the time nor the power 
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to acquaint myself with the systems of general education as 
carried out in different pafts of India. My observations upon 
the various grades of schools where I think that agriculture might 
enter as a part of the educational scheme may, therefore, not 
be assigned to their right divisions, or be only of partial* and not 
of general applicability to India as a whole. 


501 . There is very litfle doubt that the tendency of education ’Clio t^»ndi*nny 
in tlie past has been too much in a purely literary direction, and 
tliat it has been diverted from, rather than turned towards, the 
staple industry of the Oipiuitry, viz., agriculture. Agriculture 
is by far the most general pursuit, and it is that which contri- 
butes the bulk of the Revenue of the country. According to the 
Census Returns of 1881, 72 per cent, of the whole male jmpiila- 
tion engaged in some specified occupation are directly supported 
by agriculture, and the estimate of the F amine CommisHioiiers 
>va8 that 90 per cent, of the rural population live, jhhre or less, 
hy the tillage of the soil. Nevertheless, it is found that the ten- 
dency of education at the present time is to draw the rising 
generation away from the land, and to give a purely literary 
training, wdiicli ends in a young man making his aim the obtaining 
of a post under (jovennnent, or the following of tlic profession 
<if a pleader '' in the Courts. Agriculture is not regarded as 
a ])rofessioii, but too often as a medium for deriving an income off 
the laud ; owners of laud do not look after tlieir ])roperty them- 
selves, but leave it to the care of superintendents, and prefer to 
make money in the town by trading rather than by agriculture. So 
it comes aliout that estates worth a lakh of ru[>ces (Rs. 1,00,(X)0) 
are uianaged' by men on a ]>ay" of Rs. 25 a month ; there 
is no intelligent fanning class, nor even a good class of * 
superintendents; the young rimii, after icceiving his education, 
seldom goes back to the farm, but soon sees that the best chance 
of iitilising his education is at the Bar, or else in Govcrninent 
employ ; nie student at an Agricultural College w'ill rather take 
a Government ap^xiintniciit worth Rs. «50 a inontli than devote 
himself to the management of his farm, or sii|)crintend that of 
some one* else; and, lastly, there is a general impression that 
everything pays better and is more dignified than fanning. As a 
well-to-do landed pro})rfetor at Madura expressed it to me, “ the 
“ cleverest son is sent to' the Law, the next into Govenmient 
** employ, the dullest one goes to Agriculture or else to Trade.’’ , 

The following extracts may be given in support : — 


The fault of our educational system is, that nothing in the scheme of 
instruction Ruficiently connects the knowledge to%e acquired hy the son 
with the cultivation of the paternal acres.*' (8ia Edward Back's Minute 
on Technical Eiltfcatiou, 1880.) 

** Thoreis need ofsomethingmprethana purely literary curriculum . . . 
'' our graduates . . . have schemes by the score for refonning the Empire, 
but no idea of exploiting and developing its resources.’* «(8ir A. Macken- 
zie’s Minute on Technical Education, 189^) 

The education given has little or no connection with a lad's af ter-Jifo. 
There is nothing in it to teach him to farm, i| does not teach him to 
observe, or^hink about, or think new thoughts about, his procesims and 
** pToducte.” (Mr. F. A. Nicholson on the Condition of Anantapur, ill87.) 
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502. The pre&ient. system of education is not sufficient to create 
and maintain that interest in the cultivation of the land which 
ought to be taken in an essentially agricultural country, and the 
on!}’' vray to effect this is to substitute Agricultural Education for 
a part ot the present educational programme. The advantages 
of such a course would soon be apparent, for, where so large a 
])roportion of those who are to he educated arc brought up amid 
rural surroimdings, it must be simpler to t)ring before ^em objects 
which are familiar to them in their every-day life, than to instruct 
them in the literature and history of a foreign country totally 
different to their own. The benefit of more technical course of 
education is, that it maintains the connection between the teaching 
which a lad receives and the calling which he is to follow in after- 
life ; in no branch could this be more important in India than in 
agrmulture. The teaching of the rudiments of science also is far 
more likely, to lead to habits of observation, and of desire after 
enquiry, tnfth a purely literary training. Even in the very 
simplest form of education the illustration of the lesson by means of 
the ordinary objects and operations of agriculture is the most ready 
help, and is more likely than anything else to awaken the interest 
of tlie scholar and to bring home the lesson to his comprehension. 
Object lessons can nowhere find more apt illustrations. Then 
as we go higher in the scale of education, the same subject is fertile 
in ideas familiar to the pupil, and then it is that an effort should 
he made to awaken his interest in the great industry, and to 
impart a knowledge of its principles which may be of use 
to him in his after-career. Nor need this interfere with the 
course of a lad's general education in reading, wanting, &c. ; it 
merely helps his comprehension by bringing before him familiar 
' objects, and gives him, later on, the opportunity of utilising the 
knowledge of those elementary principles wdiich he has learnt in 
his early days. When, as I have shown, the problem of agricul- 
tural improvement is so great a one, it becomes all ^ the more 
necessary that early in life %a sound teaching should be imparted 
in the elements of agriculture, so as to enable those whose lives 
will be largely spent in its pursuit to enter it with a fair under- 
standing of its aims and guiding principles. « 
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503. The Agricultural Education of 0ie masses, though it is 
what must be aimed at, can at first have no immediate effect. There 
are not merely the scholars at the different grades of schobls to 
• educate, but there are also the teachers, who will require systematic 
instruction before they can properly direct the training of their 
pupils. All this wjll require Ame to develop, but the sooner 
the work is begun' the better. In addition, them are landed 
proprietors who require education in aj^cultuMi, there are the 
future “ agricultural experts ” to whom the work of enquiry is 
to be entrusted, and, lastly, there is the large class of subordinate 
officials of the Land Bevenue Department, for whom an agricuL 
tural training^is an undoubted desideratum^ 

The existence of different classes foe whom <^rioultural 
Edijisation is to be provided in the near future points to the 
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necessity of beginning the work, not from tlie lowest level alone, 
nor yet from the highest point alone, but from both simultnneonsly. 
Just as it would be unwise to neglect AgriculiiirHl Kdiication of 
the higher type, and to provide merely for instruction of an 
elementary nature, without seekinT: to improve the standard in the 
future by the accession of men who have received a higher train* 
ing, so would it be equally unwise to delay the commencement 
of the education of the masses until a fiillv competent teaching 
element had been provided, which might cause the stream of 
agricultural inslruction to filter down from the upper to the low^r 
classes. It seems to me*that the best plan is, to make use of 
such resources as at present exist, and to seek to improve them 
by securing a succession of tejiohers who have received a high- 
class training, and have in their turn become fitted to be the 
instructors of oiher more elementary teachers. In short, [ tMnk 
that the work of high-class and of elementary instruction in 
agriculture should go on simultaneously, and that no system will 
be satisfactory which does not provide "for both. 

A University training such as can be provided at Colleges and 
special Institutions is requisite for the instruction of those who may 
be fitted to occupy the higher posts of the Jle venue Service, or«to 
enter the Agricultural Department as ** experts ; ” so also for those 
who will become instructors at the fligh Schools and Agriciil- 
rural Classes distributed throughout the country. Again, for 
those who will occupy subordinate posts in the Revenue Depart- 
ment, or who may qualify as teachers of lower schools, sound 
Agricultural Education of a more elementary nature will mani- 
festly he called for also. 

It is not, therefore, a question of whether cducati<m shall pro- 
ceed from above downwards or from below upwards, but progress 
must be made in both directions simultaneously. 

606. Taking, for convenience* sake, the highest instruction first, 
we have to deal WMth such agricultural education us would be 
imparted at Colleges or special Institutions where agriculture 
forms one of the subjects taught, and where students prepare for 
a University degree or career. The Poona College of Science 
and the Saidapet College at Madras, are instances of such 
Colleges. 4 ^ 

Th^question arises at once, whether agriculture in its different 
branohes should be taught at special Agricultural Colleges, 
or whether it should merely form a part of the instruction 
at existing Colleges where a general training in science is 
provided. In its oririn, Saidapet was repre!*pntAtive of the former, 
08 Poona is ot the mtter. After careful consideration, I express 
myself as not favourable to the establishment, at the present 
time, of special Institutions fof the teaching of purely agncoltural 
subjects nioiie,but I advocate rather the utilisation of existing Insti- 
lUtioiid where a training in science is given, and the tacking on of 
agriculture to the sulnects taught. My reason for coniing to this 
conclusion js,*that in tne present state of agricultural knowledge m 
India I umeh doubt whether there is adequate teaching powmto 
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provide instruction in the various branches of a complete agricul- 
tural course^ and also w^hether, in a purely Agricultural College, 
there would be sufBcient employment for teachers of ability>in those 
departments of science alone which are connected with agriculture. 
The Madras Agricultural ('ommittee (1890) reported that the 
results of agricultural education al the Saioapet College wrerc 
disappointing, and that the sole object of most of the students 
joining the College was to obtain em[Koyment or promotion in 
Government service, very few indeed of them subsequently 
engaging in farming. The Poona College of Science, on the 
other hand, has only had agriculture one of the many branches 
of science taught, and the results have, on the whole, been fairly 
successful. Witliin recent times the University of Bombay has 
given recognition to the study by conferring a Diploma in Agri- 
culture on students who pass in that branch. The advantage 
which a gfmeral Science Col lege, such as Poona, possesses, is, that it 
can employ capable teachers of botany, chemistry, geology, &c., 
who, while not engaged purely for agricultural students (as would 
be the case at an Agricultural College), nevertheless give courses 
which such students can attend, and other courses which arc 
specially designed for theim 1 uni, therefore, decidedly iu favour 
of this latter system, for the present at least, as against the estab- 
lishment of special Agricultural Colleges, feeling, as I do, that 
there is not sudicient call for the latter, and that adequate hi^h- 
class instruction cannot os yet be provided in them. Looking 
to the future, it is possible that in time, perhaps, there will be 
occasion for one or more central Colleges of Agriculture, but there 
will always be a difficulty in finding a central place, more espe- 
cially as the agriculture of different parts is so varied. For the 
present I jirefcr, as 1 have said, the utilisation of existing Science 
Colleges and Institutions, to the establishment of any fresti one 
specially for agricultural training. 

♦ 

Tenrhlng of 506 . I have mentioned^the recognition which the University of 

fieneflcfiil even if Bombay Inis given to the study of agriculture, and the testimony 

Experience, such as Dr. Theodore Cooke, of Poona, 
is, invariably, that unless a teaching Institution be if some wa^ 
connected wdth the University it is sure to fail. No doubt this 
is, in great measure, conse(|uent upon w^hat has been noted 
at Saidapet and elsewhere, vis;., that the aim of the students 
is not to study agriculture fur its own sake, but for the 
sake of getting Government employ or preferment. It is, of 
course, unfortunate that thi^ is so, and especially that it is 
not merely a tendency but an almost universal rule. I do not 
think that there is «nuch likelihood of a change, anA therefore it is 
better to provide for things as wc find them, and not as they 
might be. It w'ill be long, 1 think, before w'e shall find, among 
the Natives^ many workers in pure science who will study it for its 
own ^ake. So, loo, will it be with agriculture. If a lower ideal 
Ims to bo taken^ it is nevertheless desirable to ensure, as far as 
possible, that the training shall be that which is mgst likely to be 
oC^enefit to the men in the spheres which they will subsequently 
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occupy. It would unquestionably be well that the men who, 
later on, become Land Kevvsnue officials, and who in their daily 
work are brought in contact with agricultural conditions and 
surroundings, should ^et some knowledge of the principles of 
agriculture during their earlier training. Rven if they |lo make 
the attainment of a Universily degree the main object, and study 
agriculture tn an academic way, it is more likely to be produc- 
tive of good in the end tlian if they had follo\vcd a purely literary 
course. To take a single instance — in Bombay the higher class 
of Revenue officers, such as the Tahsildars and Mamlatdars^ are 
invested with considerable influencK'^ in the distribution of 
advances for agricultural improvement (taccavi* advances), and 
in the management of local fynds. It is obvious that a man of 
this class who has had a good training in agriculture is very much 
more likely to use that influence wisely, and to understand «thc 
agricultural requirements of his district better than one w^ho has 
had merely a literary training. Nor is the advantage ^confined to 
Revenue officials only, for it would tell favourably also upon those 
who did not go into Government employment ; they would, at 
least, be fitted with a training which they could turn at any time 
to practical account, viz., in the business of agriculture itself, 
whereas a classical or literary education would not so qualify them. 

I fear that one must uot look for any great change in the aims 
of students at C^olleges and Institutions ; therefore, a greater 
endeavour should be made to render the Institutions of as practi- 
cally useful a nature as possible. Seeing, too, the demand that 
there is for the employment of officers in the Revenue Depart- 
menr, and that they are brought into close contact with the 
cultivating classes, I consider that the call for the introduction of 
agriculture into the educational system has been amply justified. 

607. The next point is, in what form a University may rive 
recognition to the study of agriculture. At Bombay the eflorts 
to obtain a Degree in Agriculture w^ere not completely successful, 
and a Diploma was granted instead. But, undoubtedly, a diploma 
will never be considered as carrying the same 'wejght as a degree, 
and this will certainly militate against the pursuit of agriculture 
as a study! A diploma is a sort of half-way house, better than 
nothing, but not the eqpal of a degree. I do not think that it is 
satisfactory, and 1 ^ not see why a University degree might not be 

r *ven^or Agriculture just as much, for instance, as for Engineering. 

do not mean to imply that the improvement of Indian agri- 
culture is in any way dependent upon the conferment by the 
Universities of an agricultural degree ; but I do think that, seeing 
how matters ifand, the granting of a degree would give a stimulus 
to the study of agriculture which a mere diploma would fail to 
produce. I do not suggest^ I should explain, that agriculture 
should be studied as a subject by itself, and that a degree should 
be given in it without reference to the different branches of science 
connected with it, such as botany, chemistry, geology, and physicf*, 
but I propose that, after successfully qualifying in these branches 
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by the earlier examinations, a student should be at liberty to take 
up agnculture as an optional subject in the final course for a 
degree. 

The tnining at 508* ^Returning to Colleges, it is not sufficient to give merely a 

theoretical training in agriculture, but the instruction should be 

ai theoretical. accompauied by practical illustration. This can be accomplished 

by having a Demonstration Farm attached to the College, where 
the students may see the actual operations of husbandry, and 
the cultivation of the different crops carried out. They should also 
be taught to do the work on the farm themselves, or have a piece 
of land which they can cultivate with their own hands. This 
may be sufficient for a College career or for a University degree, 
but more is needed before a man can be turned out from a College, 
and be fitted to manage a farm of any size or to simerintend an 
estate. It is in respect of the opportunities which it offers of seeing; 
practical wot'k on a large scale that a Government Farm like 
Bhadgaon can be of great use, and it would be well to make it a 
condition that passed students of Poona or similar Colleges should 
not be promoted to the management of a farm or estate until they 
have spent some time in practical work on a farm like that at 
Bhadgaon. The complaints of landowners, that they cannot get 
competent superintendents, would in great measure be remedied 
by a provision of this kind, and it would prevent men from leaving 
tne aifferent Colleges with nothing but a theoretical knoivledge 
of agriculture. 

cSSatSJhed from Colleges to Iligh Schools, we have to con- 

to High Schools, aider the Agricultural Classes which, in the absence of any special 
‘ College, have been established in several parts of India, and 
which are, as a rule, attached to the High Schools. Those which 
1 visited were at Nagpur, Belgauni,and Nadiad. With the first- 
named 1 was particularly pleased, and I am confident that it is 

Nftgpar. doing decided good. It is .quite true that here, as elsewhere, the 
prominent idea among the students is to get into Government em- 
ploy, but it must'also be remembered that in the Central Provinces 
there is a steady demand for men who are to be employed in the 
Laud Revenue and Settlement Departments, and it Is certai^y 
far better that the appointments should be filled up by those who 
have had a distinctly agripultural training, and who pos- 
sibly, acquired a decided interest in agriculture, than by men 
who have follow'cd a purely literary career. The former are far 
more likely to understand the wmdition of the people, their wants, 
and the ways in which agricultural improvement may be effected. 
I was very much pleased to see that the students at Nagpur 
were obliged themselves to do the work of the farm attachea to 
the Agricultural class, and that, in*additi<m,each one had a piece 
of land which he cultivated entirely himself, and the crops of 
whicii he was allowed to convert to his own use. A Domonsiraiion 
Farm is a natural and necessary adjunct of an Agrioultural Clas^ 
and on it there should be practical work carried out by4he students. 
Ifttf- certain area can also be devoted to experimental work it 
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may be a further advantap;e, but all depends upt)ii the superin- 
tendence available. Of 17 students in the Nagpur Class during 
1889-90, 14 passed well and obtained appointments as Revenue 
1 nspectors. 

It is worthy of note, as showing the necessity of providing 
agricultural education of a high character, as well as that of an 
elementary nature, that Nagpur Agricultural Class is depen* 
dent for its teaching power upon the Poona College of Science, 
the Principal and his two Assistants being passed students of that 
institution. 

At Nadiad the Agrictiltural Class is attached to the High 
School, agriculture being an optional subject in the school ‘‘final.” 
The farm of the Nadiad Agricultural Association is utilised for 
the instruction of the Class. 

At Belgauni also, the Agricultural Class is attached to the Ifigh 
School, and a farm of seven acres is utilised for it. 71/*® teachers 
must have passed at the Poona College of ScieuCe. Agricul- 
tural Classes arc likewise attached to nine of the ))riucip:Ll High 
Schools in Bombay. Each of these is under an instructor who 
has qualified either at Poona or at SaidapeC and who reports to 
the Pooiui College. The examination papers are set from Poona 
('ollege, and passed students are qualified to join the College. 

The above instances show, if proof were needed, how necessary 
it is to maintain the agricultural teaching at the Poona College 
in a high state of efficiency. 

510 . At High Scliools more attention should be paid to the 
study of physical science, and the instruction should also be 
made more distinctly agricultural in its bearing tlian is the case 
at present. Although there may not be the necessity which 
exists in the case of Agricultural ( lasses and Colleges, for 
having /arms on Avhich the scholars of High Schools may 
work, it is very ‘ desirable that there should be what I may 
best term Iltustrafion Farnis^ on whioli the scholars may see the 
principal croj»s cultivated in the district, and have illustrated 
to them in this way the lessons which they are taught. Illus- 
tration Faa*ms of this kind will help to bring home tlie instruction 
given and to give i>oint and interest to it. 

* * 

Six In Middle Schools the elements of physical science should 
be taught, and it would be well, too, were more attention 
given to drawing. I noticed, when present at an examination 
at tlie Forest ISchool, Dehra, a. g 4 'eat lack of power on the part of 
the students to represent by means of a figure any object about 
which they ^ere speaking. If drawing Avere more extensively 
taught at an earlier stage of their education it would be a con- 
siderable gain. Agriculturkl science might be introduced in 
Middle Schools by means of text-books in the vernacular, so also 
might elementary botany and physiology. There is no call for 
farms in connection wit^h these schools, but there might lie a 
few Illustration where some of the principal field crops 

could be grown on a small scale, just for the purpose ofSlius- 
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trating the lessons. In the Central Provinces a scheme is on 

School Gnniciis. foot to establish School Gardens, on which the boys may vrork, 

and be allowed, as an encouragement, to keep the crop proceeds 
themselves. 

Primary Schoola. 512 . At Primary Schools the most that can well be done in 
A^uitimii order to further agricultural teaching is, to introduce ** readers,” 

objccUrasouM! having familiar agricultural topics and illustrations as their 

subject, and also to give object lessons.” In the latter, nothing 
will be so quickly com])rehcnded by the youthful mind as the 
common every-day objects which a lad sees around him, and 
none will be more familiar to him than those connected with 
agriculture. Sir Edward Buck Remarked at the Simla Agri- 
cultural Conference that he had often watched the country 
visfeors t(/ the Indian Museum at Calcutta, and that there was no 
show-case ^that attracted so much attention as those which 
contained clay models illustrating the simple agricultural 
operations in a village. ‘ It is the familiarity of the subject 
which attracts, and so it will be found in primary education, 
for no illustrations are so apt as those drawn from the every-day 
life of those who come to receive instruction. 

613. There remains but one other class of schools of which 1 
shall apeak, the Normal Schools for teachers. The teachers 
(;annot all go through a special training in agriculture, seeing 
that agriculture is but one of several subjects which they will have 
to teach, but it is very desirable, and, indeed, necessary, that they 
should receive sufficient instruction in it themselves to be able 
to understand and to intelligently' teach out of an agricultural 
text-book. To merely teacli agricultural i^riueiples as a lesson 
to be committed to memory, but not to conipieheiul wdiat the 
words mean, is utterly useless. Therefore, there should be some 
provision for the special instruction of teachers in agriculture, 
whereby they may obtain a sufficient knowledge of the subject 
to enable them to teach it to their scholars. At Nagpur, 
arrangements lufve been made for a special Class for teachers 
in councctioii with the Agricultural Class held there, and 
probably similar arrangements could be made elsew'here for the 
instruction of the teachers of Primary Sehools. In some parts, 
the Central Provinces for example, peripatetic lecturer^ have 
^ been engaged to go from place to place, and to hold classes 
specially for this purpose, but the agency has, I believe, been 
found rather an expensive one.f Whether this or some other 
plan, such as that adopted at Nagpur, of forming a special Class 
for^ teachers, be the better, dejiends muck upon ' the facilities 
which already exist for giving instruction. It is significant, 
however, that in England (where "at tlie present time a strong 
move is being made in the direction of technical agricultural 
eilucation) the same necessity has been felt of educating tlie 
teachers of Village Schdols in the rudiments of agriculture. It 
is reco^ised now, mom or less generally, tliat, whue» agricultural 
education of n high class will he needed, there is not much to 
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be expected so far as those now actually eii^a^ed iu farmhij^ are 
coiicenied, but that it will bo in the training of tlie youu^ and 
rising generation of future farmers that the benefit of an ngri- 
cultural education will be found. In India> as in England, 
attention must, therefore, be specially given to the tnyning in 
agriculture of those who ard to instruct the future generation 
of cultivators, and the teachers in Primary Scdiools ought to 
show their capability for floing this. 

514 . A manifest need is the issue of Agriciiltui*al Text-boo!;s {[jriJSVnra 
and Agricultural Primers. A few of these do already exist. T.xMH>nkM. 
The best known is Mr. J. B. Puller*3 Agricultural Primer,’' 
originally written for the North-West Provinces, and suhsc- 
quently re-writteii and adapted to the Central Provinces, upon 
Mr. Fuller’s transference to the latter. This little book is 
simply and admirably tvritten, and in its 100 small pages* it 
contains a mass of useful information set out bv quite an 
elementary way. The Primer has been translatecr into Hindi, 

Mahratti, and Uriya. 

More recently, an agricultural Text-book, suited specially to 
Southern India, has been prepared by Mr. C. Benson, Assistant 
Director of Land Records and Agriculture, Madras, and 
Mr. C.. Subba Row, the Sub- Assistant Director. One or 
two other Text-books or Primers have also been issued by native 
agriculturists. 

But very mu<!li more is needed than a text-book here and 
there. The conditions of agriculture are so diver.sified that any 
such book, if It is to keep its elementary nature, can be apiili- 
cable only to quite a limited area. As Mr. Puller says in his 
jireface, — when he came to revise his North-West Primer and to , 
adapt it to the Central Provinces, he hud to re-write fully 
two-thirds of it, and he adds that not one book fur the whole 
of the Central Provinces, but at least one for each of its 
divisions^ is needed. The same is true for any other Province of 
India, and thus there is urgent call fbr simple but reliable and 
applicable text-books upon agriculture. I look, to the appoint 
merit of ** agricultural experts ” and the co-operation of a 
“ scientific* adviser” as likely to helj) greatly in this necessary 
and important wwb. , 

515 * One of the difficulties in the way of spreading education 
is, undoubtedly, language^ or rather the multiplicity ot languages, of * 

I noticed this wlien I was at the Forest School at Dehra, dunug 
the holding of an examination there. In the higher Classes 
instruction is given in English, but the teaching is in tho 
vernacular (Hindustani) for the lower ClitSses. The answers 
given by the pupils in the vernacular Classes were brought out with 
far more readiness than by tl*e senior studants, and it waa often 
hard to make out whether the latter did not know the answers 
or whether they merely did not understand the questions. 

1 1 will be just the same with text-books. A text-book in English 
will not be understood like one in the vernacular, and it is far 
more likely to be learnt off as a lesson and committed to metfiary. 
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Even in one and the same Province several different langaages and 
dialects will be spoken , and the text-book will have to be translated 
into each. At the present time there are in use in Colleges in 
India, books such as Wrightson’s ‘‘ Principles of Agricultural 
Practice*” Warington’s ‘‘Chemistry of the Farm,” Johnston 
and Cameron’s “ Agricultural Chemistrjr and Geology,” all of 
them capital books in their proper aj[^p1ication, but not at all 
intcuded to meet the special case of Indian agriculture, and, 
indeed, even calcuhatcd to mislead the Indian student in many 
important points. Where the difterences in agricultural practice 
between !^ngland and India are so great, dependence ought not to 
be put on English text-books only, but India should supply its 
own. That this has been done to^so small an extent in the past 
is a proof of the need of paying more attention to the furthering 
of agricultural education. 

516. I spoken in (•hapter XVII. (paragraph 423) of the 
teaching of agricultural chemistry as a special subject, and have 
expressed my belief that, though useful as an adjunct, I do not 
anticipate any great results to follow immediately from it. 
Nevertheless, it is a subject wdiich should quite rightly enter 
into a regular agricultural course, such as is given at Saidapet 
or at the Poona College, or into that of the Forest School at 
Dehra. 

617. The relation of the proposed “ scientific adviser ” to the 
conduct of agricultural education througlioutthe country has also 
been spoken of in Chapter XVII. (paragraph 428), and was dwelt 
upon at considerable length by the Simla Agricultural Con- 
ference. I do not think that, if a *‘scientin^c adviser” be 
appointed, his connection Avith education can be anything more 
than of a very general nature. Certainly he can never exercise 
any control over education, or ])rescribc ou Avhat lines it is to 
run. The most he can do, it seems to me, is to generally Avatch its 
progress, and, possibly, to throw out suggestions for its improve- 
ment, but more he can hardly do, even had he time for it, which 
he most certainfy Avould not have. Again, it would be inadvis- 
able to have an^ conflict of authority betAvecn the Agricultural 
and the Educational Departments, and on this account, too, I 
think that the “scientific adviser” could d& little more than expi^ss 
his opinion Avheii asked, or make, as occasion permitted^ ^me 

I Huggestion as to the line Avhich agricultural education should 
take. 

618. The (][ue.stioii next arises : granted that there is a need of 
men more agriculturally trained, what inducemcHits are to be 
giveu to them to pursue the study of agriculture? If young men 
go to other employments because there are no openings for them 
in agriculture, Iioav are these openings to be made ? Only by 

G iving as good “ prizes ” for agriculture as for the Bar or. for 
rqveniment employ. The Laud Revenue Administration needs 
a regular supply of men to fill posts in it^ Land Revenue In- 
spe^tors are required whose business is Avith the people in their 
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agricultural relations, and who have to do with the soil and the 
crops. Surely those best fitted are the ones who have had an 
agricultural training, and the administration of matters con- 
cenied with the land will be best carried out by the men avIio 
understand agriculture best. • In England a land steward* is not a 
man who is taken out of a bank, or w’ho has done no more than 
take a high University degree in classics or mathematics. So 
should it be with Land Revenue Inspectors ; they should be nmn 
who have passed through the Agricultural Classes, or through 
Institutions that give a training in agriculture. In tlie course of 
my tour I met many Inspectors whose mind seemed to be quite a 
hlauk on the subject of agriculture ; in other parts, as in some 
districts of the Central Proviiuies; I found them to take a decided 
interest in agriculture. These latter Avere men who had passed 
through Mr. Fuller’s Agricultural Class. In BdVnbay it is now 
provided that all candidates for the staff of Ins])ectfn\srfof Village 
Records must qualify by passing a course in agriculture. 

1 cannot put these views into better general terms than those 
adopted in the following two Resolutions adopted at the Simla 
-Agricultural ^Conference, in October 1890. 

Rksolution VI. — It is highly desirable that the claims of men trained in 
Scientific Agriculture to appointments in the lleveniio and cognate Depart- 
ments should be as freely recognised as those of men trained in Law, Arts, 

llKSOLUTiON YII. — ^That where appointments in the Revenue or cognate 
Departments are made on the result of competitive examinations^ Scientific 
Agriculture should be included as an optional or neccssiiry subject in the 
examination course. 

The Forest Department has for some time past felt the 
necessity of having better-educated men to occupy the post of 
Sub-Assistant Conservator. Efforts are now being made to effect 
an improvement in this direction, and the introduction of a more 
agricultural education among these men would (pialify them 
better for their work. 

Lastly, as regards the hereditary class of keepers of Village 
Records {pahouria), it would be a clear advantage if tliese men, 
whose office jiasses on, as a rule, fi-ora father to son, were in their 
early life fb receive a training in the principles of agriculture, 
and also in drawing, instead of having, as is now the case/ to be 
formed into special Classes later on in order to learn their par- 
ticulaf work. 

619 . It may be desirable here to summarise the different classes 
of Natives for whom agricultural education should be specially 
provided, 

( 1.) Eofperts ” of the Agricultural Dejiartment, 

(2.) Subordinate officials of the Land Revenue, Settlement, 
. Forest, or cognate Departments. 

(3.) Teachers of agriculture at High Schools. . 

(4.) Teachers of Middle and Primary Schools where the 
elements of agriculture are taught, 

(5.) The youth of the cultivating classes* 

(6,) Non-official landed proprietors (s^tVubtr#, &e.), 
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520 . It now remains for me to note briefly uww the Agri- 
cultural College, Classes, and other Institutions wnich 1 visited. 

To takej first, the Poona College of Science, so far as its 
agricultural course is concerned. 

This college in its agricultural branch is virtually the Agricaltural 
College of the Presidency, and those who have had anything to .do with it 
know how greatly itn success has been the outcome of the devotion of its 
energetic Principal, Dr. Thoodoro Cooke. Successive Governors of Bombay, 
and more especnally Lord Beay, have also interested thpmselvos greatly in it. 
I have alrefidy made iiuineroiis references to it, and have shown what a large 
amount of the agricultural teaching already given throughout the country 
owes its origin to Poona. The College has tm advantage of being affiliated 
to the Bombay University, the latter giving a diploma in agriculture. Tito 
students have the further benefit of the farm attached to the College, and 
are lodged close to the farm, spending sohio time on it every day. The course 
is throe years' one. Mr. Mollison, the Superintendent of Government 
Farms in Bombay, teaches agriculture for two months in the year hero. 
In the first jifAt mathematics and natural science (beat, botany, and agri* 
culture) are taken up; in the second year, higher mathematics, natural 
scitiiico (chemistry and systematic botany), veterinary science, and agricul- 
ture ; in the third year, natural science (agricultural botany, geology, and 
chemistry with analysis), surveying, veterinary science, and agriculture. 

The main points that strike mo in this si'heme arc, firatly, that I think it 
would be better to let students qualify in general science Subjects before 
passing on to the more special one oi agnculture ; and, secondly, that I 
would not hamper an agricultural students progress by keeping him at a 
lion-agricultural subject like mathematics for a second year. It is quite 
right that a man should reach a sufficient qualification in mathematics and 
physics, but 1 would let him get this done iu the first year of the course, 
and not to be troubled with it further. Also, it is well that he should 
attain a sufficiently high standard iu general science subjects, such as 
chemistry, botany, and geology, before ho enters on the special study of 
agriculture. Agriculture might be taken the second year, and be made the 
principal subject during the third year, when, too, it would be quite early 
enough to take up veterinary work. 

What I should suggest would be : — 

First Year's Course. 

I^Iathematics. Elementary Botany. 

Physics. « Elementary Geology. 

Elementary Chemistry. 

« 

Second Year's Course. 


Chemistry (Theoretical Drawing. 

and Practical). Agricnltnre. 

Biology. •, 

Third Tear'e Course. * 


Agi'icultnral Chemistry. Surveying. 

Agrioulture. Veterinary Science. 


in looking over the syllabus in agriculture, it is clear to me that it has been 
dravni on an English and not on an^Indian model. Thus, jiractices such as 
** paring and burning ** and ** warping of land " are mentioned ; manures 
such as sulphate of dhimonia, dried blood, * soot, and aAifidal manures, 
none of which have any plabe in Indian a^eulture, are introduced the 
requirements of fattening animals are sumMMied to be learnt, and this in 
a country where no fattening of animals whatever is carried on. On the 
other hand, many subjects wmch have a special interest in Indian agriculture 
Are omitted, such as canal and welMrrigation, hankar^ oil-cake refuse, g&i, i&c. 
- /The principal re^isite for the Poona coulee is, to my mind, to make pro- 
vision that the studenta have more aequaintanoe with the graetieal side of 
agnottitare, either by themselves working upon the farm, or by having a 
poftion of land which they may cultivate themselves, or me }yy spending a 
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certain time upon the large farm at Bhadgaon. Certainly, too, before men 
pa^s out from Poona to talke charge of eatatea, thev ought to have previously 
<|iiaUfied by a residence at the ^adgaon or similar farm. 

Attached to the Poona College is a Veterinary Hospital, where animals 
are treated and Classes are held. Still later, an important branch has been 
added by the Government of India, a Bacteriological Laboratory having 
been started and put under the iflanagement of Dr. Lingard, with the view, 
principally, of studying the important matterof cattle diseases in India. 

521 . At Baroda grea^ advances have been made lately in the 
development of agricultural education, and the Gaekwar lias 
sliown great interest in the subject. 

An agricultural branch of* the Baroda College has been formed, and is 
affiliated to the University of Bombay for the diploma in agriculture. 
Mr. T. H. Middleton, who passed a distinguished career as a student at 
li)<linburgh University and elsewfiere, has been appointed Professor of 
Agriculture, and Demonstration Farms have been started under^ his 
guidance. The students are to reside on the farms. This College^ and 
the Poona College of Science, will constitute the two Agricultural Colleges 
of the Presidency. • •* 

522 . The other Bombay Agricultural Institutions which 1 
visited were the faniis, or rather fields, in connection with the 
Agricultural Classes attached to the High Schools at Belgauin 
and Nadiad. As mentioned a little before, there are Agricultural 
Classes attached to nine of the High Schools in Bombay. 

At Belgaum, bursaries of Rs. 4 per month are paid out of the local 
funds, and are tenable for three years. The field is seven acres in extent, 
and the out-of-pocket cost is Bs. 240 a year, which the Municipality gives 
as a grant. Theoretical instruction is given in the High School to the 
better and English-speaking classes, while, for the others, text-books in 
Mahratti arc provided : the lads work threo hours a day on the farm. 
The teachers must have passed at the Poona College. 

At Nadiad the farm of the Agricultural Association is thrown open to the , 
students attending the Agricultural Class of the High School. A museum, 
with specimens of crop products, implements, &c., is attached. 

523 . Passiug next to Madras, the Saidapet College calls for 
special attention. Its history has Ipeen dealt with lu the last 
clmpter {see paragraph 488), and now I have only to remark on 
what I* noticed when 1 visited the College and*Farm. 

Of the u^uitablenoss of the Saidapet Farm, either as an experimental or 
even as an educational farm, 1 have already spoken, and, after having seen 
it, 1 am not inclined to , regard at all favourably its proposed extension, 
even as a farm for teaching purposes. 

Ovmng to the constant change of policy pursued by the Madras Govern- 
ment with respect to the College and Farm, these have laboured under con- 
siderable difficulties ; and although the Fann had, at the time of n^ visit,* 
been given up, with the exception of a small area, thefature of the College 
was in a very unsettled state. Originally started as a purely Agriealtnral 
Coll^, Saidkpet has now become little more than a general Science College 
for B&dcas, at which agriculture merely forms onli of a number of subjects 
tauprht. This is abundantly clear from a perusal of the Byllabu.<i adopted. The 
agricultural course contains far '^too many subjects, and, to all appearance, 
far too gteat attainment in these is expects. Mathematics (including 
trigonemetiy and logarithms)^ mensuration, statics,- building -materials 
and consimetion, physiography, forestry, and other subjeots find a place, 
aloiig with agricnltdre, agrioultutal chemistry, and veterinary scrence. 
If properly earned the syUaboa would involve each man being turned 
out a master of the partici|lar branch taken up ; the veterinary programme, 
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for instance, ought to make a man a qualified yeterinary surgeon ; the 
qualifications demanded in statics would only be attainable by a very few, 
and it would be far better to confine this branch to elementary mechanics, 
with special application to machines used in agriculture ; the syllabus in 
agriculture is largely occupied with subjects that come more properly within 
tne domain of agricultural chemistry. The general conclusiou forced on me 
was, that a syllabus had been framed with the intention of comprising all 
the points about which knowledge had been obtained by men of science all 
over the world, and that the teaching was exp^ted to embrace all these as 
far as possible. In short, an ideal syllabus was set, and the teaching had to 
be worked /«/i to it, instead of the syllabus being set according to the 
standardof the teaching, and to what might fairly be expected of the students 
The result of such a treatment must be to moke the men rely entirely on 
books, and upon getting them up by heart. So I was not surprised to hear 
that the students did no (iractical work upon the farm, or that they turned 
out in most oases inefficient superintendents of farms when they left the 
College. 

A hyllabus should not be framed so as to be far above the beads of tho 
pupils, and appal them with tho array of all that they have to get up 
for it. but it skpuld be set so as to bo an index of the requirements which 
the education given could fairly supply. 

The main point to determine with regard to the Saidapet College is, I 
think, what its future is to be. Is it to be an Agricultural College ? If so, 
the course ought to be a more purely agricultural one, with supornuous sub- 
jects struck out, and practical work substituted for them. If, however, it is 
to be a general Science College, then let this bo clearly understood, and let 
agriculture merely take its place as one of the subjects taught. 

624 The Central Provinces do not possess any Agricultural 
College^ or even Science College where agriculture is made a 
special part of the instruction. Ihe nearest approach to this is 
the Agricultural Class at Nagpur, of which 1 have already spoken 
favourably. 

Xagpur Agricui- , At the time of my visit there were 38 students, 10 of whom were 

turai Class. boarders, and most of them Brahmans. The principal object of the students is 

here, as elsewhere, to get Government employment, but in these Provinces 
there is a decided want of men to fill subordinate posts in the Land Revenue 
and Settlement Departments. In tho previous year 14 of the 17 passed 
students of the Class had obtained positions as Land Revenue Inspectors. 

A prominent feature in the iraining is, that the students are obliged 
themselves to engage in manual labour on a farm of 20 acres attached to 
the (lass. The Nigpor Experimental Farm is also available* for the 
instruction of the Class, and, in addition, each student has half an acre of 
land which he cultivates himself, and the crops offi which he is allowed to 
have. Unfortunately, owing to the difficulty of getting men and labour 
just whefh they are wanted, this cultivation is simewhat hindej^ed, but the 
students take a decided interest in it. ^ 

A certain number of the scholarships of the Educational Department are 
* tenable at the Agricultural Cldss, the course extending over two years. 
The teaching agency is entirely supplied from the Poona College of 
Science. «' 

1 thought the arrangement of subjects taught, and also the syllabus, very 
satisfactory indeed ; there were no superfluous subject^, Aid all of them 
had a direct bearing upon the principal subject^ agriculture. They com- 
prised agriculture, elementary chemistryt ootany, geology, elementary 
veterinary science, land surveying, and drawing. Thus, it will be noticed, 
the students did not have their time taken up with non-agrioulthrid sub- 
jects. At the end of each week a written examination is held, and, us the 
inshruction is given in English) it is found that the plan of having the 
weekly examinations is very useful in familian|fing the students with 
expreig^ing themselves clearly in English. There are small lahoraiories and 
a m'fiseum and library. All that there was was jxeellent of its kind, though 
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on a very limited scale. The Class at Nagpur illustrates the difficulty 
which language presents to the spread of agricultural education. So far, 
teaching has been given only in English and with English te.\t-books, bat 
arrangements are being made to have a vernacular Class also. 

525 . Bengal possesses no Agriculturi.1 Colleges, or cllucational dimirai. 
Institutions where agr.culturc is speciuily taught. Instead of 
this, it had been atone time the practice to seii<l selected Natives 
to Bngland to study agriculture at the Cirencester College. 

This has, however, now oeen abandoned. In place of it, it is 
proposed to have an agricultural branch at the Seehporc College 
of Engineering, near Calcutta, and to utilise tlig Seeb|)ore Experi- 
mental Farm which adjoins the College. 

In the North-West Provinces there is no Agricultural College, 
nor special provisitm for the teaching of agriculture. 

In the Punjab the only step in an agricultural direction has 
been the establishment of a Veterinary School at^X;ahore. This 
was started iri 1882, and has been decidedly successful. 

. 526 . The last institution that 1 need mention is the Forest jjorest school. 
School at Dehru. 

, This, though not a College for imparting in-stmetion in agriculture, has, 
in some ways, nevertheless, an agricultural bearing. 

There are courses for Foresters (conducted in Hindi), for Rangers (in 
English), and for the highest grade, that of Sub-Assistant Conservators. 

The number of students is about 70, and the expenditure, which amounts to 
about Bs. .HihOOO yearly, is debited to the various Provinces who send up 
students to be trained. Every year some twenty men qualify as Rangers, 
and, after five years* service, they are eligible for Sub- Assistant Consen^ator- 
ships as vaCf*inc*ios occur. It is almost unnecessary to say that out-door 
instruction forms an important part of the course. The scheme of instruc- 
tion drawn up appeared to me to be au excellent one, and the teaching, in 
the main, to be very well given. For instruction in chemistry, botany, and 
entomology, the school depended until lately upon lectures given during a 
few weeks by non-resident lecturers. There is, however, a very suitable 
chemical laboratory at the school, and, as explained in an earlier chapter, 
it is hoped to provide shortly for regular instruction in agricultural 
chemistry. 

^ 1 happened to be at Dehra when the sessional exuminatioiis were going 
on, and was allowed the opportunity of putting several of the students 
through atv/i voce examinations in botany and ehomistry. 1 can speak in high 
terms of the degree of proficiency attained by the students in the former 
subject. The studpntsSirhom 1 examined were especially well acciuainted 
wit^ vegetable morphology, and had evidently receivea a very careful 
1 raining. Their knowledge of chemistry was, however, poor. The 
groundwork of the science had not been thoroughly taught them, ai.d 
while they could answer some of the more advanced questions, simpler 
ones, such as the definitions of an acid, an alkali, and a salt, were not known. 

1 was chiefly struck by the fact that the teaching in chemistry did not 
seem to ba^. been directed to those points wbirh would be most useful 
to the men as forest officials. For instance, I do not remember that any 
one could give me a clear idest. of the composition of leaves, or of the 
different forms of combination in which carbon exists in vegetation. 

In Ustehing to the examinations in other subjects I was struck by the 
inability of the students to draw any figures by which they might illus- 
trate their answers ; also by the need that existed for more ou^ door 
examination ; the. students did not seem able to describe clearly such 
operations '*as that eff digging a well, making a road, bridging n^cnannel 
(nullah) f blasting a rock, &c. Undoubtedly they experienced sonne diffi- 
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ciilty in expressing themselves in English, and seemed to be always try* 
ing to remember something out of a text-book. 

There were what seemed to ihe marked defects about the examination 
itself, though I believe that these have to some extent been since remedied. 
Thus, the examinations ought not to be conducted (as they used to be) by 
the teacher^ of the school alone ; a student, after failing once, should not be 
allowed to go in for a special examination i short time afterwards and tij 
to pass then ; and, thirdly, far too much time was taken up by the exami- 
nations. The one that 1 was present at for a t';aie was fixed to last from 
March 5th to March 29th, and was entirely of a viva voce nature. During 
its progress all the work of teaching was disorffanised and, in fact, sus- 
pended except in one Glass. I sat out the third day of the examination in 
forest engineering, itself a subsidiary subject, and I felt that it was quite 
impossible for any examiner to keep up his id'terest all this time. Half- 
an-hour*B rim roce examination is more than enough to ascertain a man's 
real knowledge of a subject, and I shoul^ like to see this supplemented 
by written periodical examinations. These are points which can readily be 
remedied, and it is but right that I should say 1 thought very well of the 
teaching as a whole. There is a demand for a better class of men to fill the 
post of Sub-As<9istant Conservator, and it is very desirable to maintain the 
instruction at tho Forest School in a high state of excellence, so that the 
men sent out may have a more intelligent view of their duties. The 
introduction of a more agricultural element, even if by the teaching of 
agricultural chemistry alone, is likely to give the students a better idea 
or the important connection of their work with tho improvement of agri- 
culture. 


627. CONCLUSIONS. 

The spread of education will be an important element in the 
improvement of agriculture. It will do much to remove the 
prejudices attaching to caste ” and custom, which prevent pro- 
gress in agricultural methods, and it will give rise to a more 
intelligent farming class. 

In a country where, as in India, agriculture is the chief em- 
ployment. Agricultural Education especially should be encouraged. 
Until lately the tendency of education has been in a purely 
literary direction, and has turned attention away from the land 
rather than towards it; the fault can now be best remedied by 
substituting Agricultural Education for a part of the present 
educational programme. The work must proceed simultaneously 
from above downwards and froin below upwards. Elementary 
instruction should be given in Primary Schools by means of 
readers ” and objdbt lessons ” which introduce familiar agri- 
cultural subjects. In Middle Schools the elements of physical 
science, the use.of Agricultural Primers, accompanied by Jttusira-> 
tion Plots on which the ordinary farm crops are grown, should 
foim part of the instruction. In High Schools more attention 
8hou^«*be given to* physical science and to agriculture, and ///tej- 
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iraiion Farm or fields should be attached to the Schools* Agri* 
cultural Classes should be established where Colleges or Institutions 
that specially teach agriculture do not exist, and these should 
have Demonttration Farms attached, and land on whiclj the pupils 
can themselves work. 

Special attention should be directed to the agricultural educa- 
tion given in Colleges, in order that the teachers supplied to High 
Schools and to Agricultural Classes may be well-trained men, and 
th t the Land BeveuUb, Agricultural, and cognate Departments 
may be supplied with subordinate officials who have studied 
agriculture, both theoreticatly and practically, 

I do not consider it advisable to establish special Agricttltural 
Colleges, but I think that it would be better to. utilise existing 
Colleges of Science and to , form agricultural branches at them. 
Universities should encourage the study of agriculture by making 
agriculture an optional subject in the course for a degree, and 
the claims of men who have passed in agriculture should be fully 
recognised for appointments in the Bevenue and cognate Depart- 
ments. 

There is great need of Agricultural Text-books suited to the 
circumstances of the difl'erent parts of India, and these should be 
in the vernacular as well as in English. 


528. BECOMMENDATIONS. 


HECOMlUtNOX. 

TIOXS. 


That General Education be extended among the agricultural 
dosses, * 

That Agricultural Education form a part of the general educa- 
tional system, and be iutroduced as a prominent subject in the 
Schools of the oduntry. 

. That Text-books on Agriculture, adapted to the different parts 
of the country, be prepared as early as possible. 

That encouragement be gifen to the higher study of Agricul- 
ture by tecogniting more fully the claims of men who have 
passed in scientific agriculture, for appointments in the Land 
Bevenue and cognate Departments. 
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, AGRICULTURAL DEPi^RTMENTS. 

520 . The previous chapters have of necessity been concerned 
largely with the work of Agricultural IKspartments, considered 
under the different heads sdected for those chapters. There 
remain, however, some few matters which may be Usefully dis- 
cussed, but which do not come specifically under any of the 
foregoing heads. These I shall treat ‘'of in this concluding 
chapter. 

c 

630 . The origin, development, and general history of Agri- 
cultural Departments in India have been narrated in Chapter I., 
as well as thejr scofic and aims. Hut their constitution has not 
been fully dealVwith. 

One of the most important matters, to my mind, and one to 
which, it seems to me, far too little attention has been given 
in the past, is the early training of the men who are to form the 
personnel of Agricultural Departments, and more especially of 
those who may in future be appointed Directors of Agricultural 
Departments. 

Ihe necessity of guiding in a more scientific and more agri- 
cultural direction the training of Indian Civil Servants who may, 
later on, occupy posts in Agricultural Departments, impressed 
itself strongly upon the Famine Commissioners in 1880, and has 
also been made the subject of representations by successive 
Secretaries of State. The Famine Commissioners laid con- 
siderable stress upon the training of junior Civilians in agriculture, 
and they recommended — 

(1.) That more weight should be given to natural and 
physical sciences in the open com|)etitive examina- 
tion. ^ 

(2.) Tliat agricultural and organic chemistry should replace 
some of the compulsory subjects in the interaediate 
• and final examinations of probationers for the Civil 

Service. . 

0 ’• 

(3.) That candidates who distinguish themselves in those 
subjects should, further, be allowed to spend an addi- 
tional year in England for the purpose of studying 
agriculture; the tiroei. to. count as service on two- 
tmrda pay. ^ 

(4.) That these selected officers,- af^r a period of service 
in the ordina^ line in Indja, should be enlisted in the 
Agricultural Departments, 

^5.) That, m the meantime, a few selected junior Civilians 
should be sent to England,, after £ve years’ service, to 
. study for a year or more at some School of Agrioul- 
,*■ ture. 
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Although these proposals had a great deal to recommend them, 
there were obvious defects which the Government of India, with, 
I think, much justice, pointed out in their reply . It was urged that 
a knowledge of agriculture could only be of special value to a few 
in the Civil Service; that a Civilian must first be fitted f|^r ordinary 
executive and administrative functions, and that his probationary 
training in England should be framed with this view. It was 
impossible that a man ftould get more than a theoretical or book 
knowledge of agriculture by the time that he passed his final exami- 
nation, and what knowledge he could get would not be applicable 
to the peculiar conditiojis of Indian agriculture. So the Govern- 
ment of India objected to giving any agricultural training to 
Civilians previous to their arrival in India, but they favoured any 
measures to arouse interest in the subject of agriculture, and 
consequently endorsed P.lr. Ilbert's recommendation to admit 
agricultural chemistry as an optional subject of the final 
eaamination, along with botany, geology, and ,2s6ology. The 
Government of India further proposed to give definite privileges 
to ofiicers selected in India, to induce them to undergo an 
agricultural training in India, viz., by allowing men selected by 
Local Governments to take furlough after five years’ active service 
(instead of the usual eight years), and by authorising Local 
Governments to select one officer every two years to go on 
furlough to England to study agriculture. Lastly, they con- 
sidered that every llevenue officer should have a rudimentary 
knowledge of Surveying, as practised in India for the purposes of 
Land Settlements. 

To these proposals the Secretary of State gave, in December 
1883, a general approval. He allowed agricultural chemistry to 
be an optional subject in the final examination. Rut he objected 
to the withdrawal of ofilicers from their duties in India, and 
declined to lay down any general rule, though consenting to act, 
in special cases, in the spirit of the above proposals when Local 
Governments submitted special recommendations. 

As the outcome, agricultural chemistry became, and now forms 
an optional subject in the final examination, and a limited number 
of Civilians have been sent home to study agriculture at the Ciren- 
cester College ; also^ something has been done to provide instruc- 
tion in Surveying to Bevenue officers. 

• 

681t With what has been done I can, in the main, agree. ,1 
do not think it is possible tqsend out Civil Servants who shall be 
practical agriculturists also:; t recognise (as I have expressed 
myself in ^hapter XVI., paragraph 408) that the Service demands 
other requirements inits members than that of being agriculturists, 
and that a man must learn primarily to be an executive and 
administrative ofiicer. I do . not think, therefore, that practical 
ajjriculture can usefully be included in a probationer’s exainina- 
tioh. I can, further, see that there are objections to keeping a 
man in England a year longer for the purpose of studying agri- 
culture ; &nd, besifdes the fact that the time is too short, ^nd %at 
Indian agriculture is very different from English, there *ia the 


The Goverumout 
of IiidiaV viowg. 


Sfcrctary of 
HtnWB rloclgioii, 
Dc?Gml)6r 18B3. 


Aj^rioultnral 
Gliomlfltry a 
subject of thu 
final uxamiua- 
tlon. 


My cosiiolosioiis. 



398 


Agricultural Departments. 


Kecesaity of 
giving more 
weight to the 
study of Natural 
Solouce. 


Agricultural 
obcmiatry at the 
final ezamina* 
tlon. 


consideration that a man would, by so doing, get out of the 
regular line, and thus raise difficulties <as to promotion, time of 
service, pay, &c. But I do endorse most thoroughly those 
recommendations of the Famine Commissioners, and of the 
Government of India, which have for ^eir object the giving of 
more weight to the study of Natural lienee. I' maintain ^at 
what is needed is not so much to have men^, or I will say Agri- 
cultural Directors especially, who shall be practical agriculturists, 
but to have men of a scientific turn of mind, who have some know- 
ledge of what science has accomplished in the past, and of what 
it is likely to effect in the future ; men who will have some appre- 
ciation of scientific work and of workers in science. Now, this 
can only be gained by an early tregning in scientific subjects, 
and, although the details of agricultural practice can be acquired 
at a later date, the pursuit of scientific methods and their appli- 
cation to practice cannot. I have been much struck in India by 
the almost complete isolation in ideas of the few men who have 
gone out to the country possessed of some knowledge and appre- 
ciation of natural science. They have, as it were, stood almost 
alone, unappreciated, or, rather, not understood, by their more 
classical or mathematical brethi*en. Yet I can see quite well 
that, among the men who have done moat to help on agriculture, 
in many cases the impulse has been given by their love and 
appreciation of natural science. I think that the tendency of 
modem education to proceed in the direction of a more liberal 
and scientific training will carry with it important results which 
Will indirectly influence even Indian agriculture, and that, with 
the coming of more Civilians to India who have had a certain 
amount of training in natural science, a class of men will be 
obtained whose presence will aid the improvement of agriculture 
by making the application of scientific methods more easy, and 
better appreciated. 

I think, accordingly, that the giving of more prominence to 
scientific subjects, both at the open competition and at the later 
examinations for ,,the Civil Service, would be attended with 
decided benefit, and that from the men who have distinguished 
themselves in this branch some mi^ht bo selected whd would 
subsequently prove usefnl officers in the Agricultural Depart- 
ment. . • ' 

532. As to agricultural chemistry, now an optional subject 
at the final examination, although I am, as an examiner myself, 
obliged to allow that many candidates take up the subject purely 
with the view of swelling the total of the marks that may staiid 
opposite their names, { have every year, so far, founcT some few 
men who have shown more than a passing interest in it, and 
who, if opportunity were given theift of subsequently turning 
their attention in an agricultural direction, would, undoubtedly, 
be eble to derive and to impart benefit from their, study of 
agricultural chemical princinles. It is men such as these who 
should be noted when they have done well, and it is firom them 
that future Agricultural Directors might advantageously be 
selected. 
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533. But it is not enough to merely note such men ; it is 
necessary, too, that they should, on arrival in India, be brought 
into contact with agriculture and its conditions, and be encour- 
aged to study it in its varied relations. 

It is universally acknowledged that a young man on his first 
coming out to India is, to ptit it broadly, of very little use. 
He cannot be entrustec} with any post until he has got to know 
something of the language, the people, and the district where he 
is. As a Collector of experience told me, ** the best thing is to 
“ send the new coiners out into the fields for four months or so, 

and then they may begin to pick up something.” If, on the 
other hand, they are left to gather their experience in the' court- 
house {cutcherry) they soon Jose the little agricultural knowledge 
they had, and never get to understand thoroughly the conditions 
of the people and of their agriculture. * 

It would be well, therefore, that when men come ifresh to the 
country a certain proportion should be drafted into the Department 
of Land Records and Agriculture, and in this wav come to know, 
at the opening of their career, something about the country, the 
people, the crops, the system of Revenue Administration, and 
the agricultural conditions generally. How, 1 might well ask, is 
a man to be expected to understand the im{K>rtant issues involved 
in the establishment of Fuel and Fodder Rtiserves,” if he has 
not had some insight into the circumstances which call for their 
creation? At the same time, these junior Civilians might be in- 
structed in the principles of Land Surveying. At the departmental 
examinations, after arriving in India, men are examined upon 
the local tenure system, and upon the law of the district 
where they happen to be fixed ; out wliy should they not bo 
examined upon the local agriculture also ? [ think that this would 

be one of the best ways of picking out the men who showed an 
interest in agriculture, and who gave promise of being able to 
deal well with it. If Agricultural Directors were selected from 
men who had undergone some training of this kind, instead of 
being chosen (as at present) without any or with very little regard 
to their agricultural knowledge or powers, it would be very much 
better for agriculture. 

It would also be a useful stimulus to these men if encourage- 
ment were given iheih to study agriculture in other countries 
whnn absent upon furlough. 

584. It is not only in tlie method of selecting Directors df 
Agricultural Departments that^ a better system should prevail, 
but, it appears to me that there should be some alteration as 
regards th^position which a Director occupies, and chiefly in his 
relation to the existing Revenue Administiation. A t present the 
deseription f have heard applied to the Director, that of being a 
“fifth wheel of the coach,” is very near the triUh. He has no 
administrative powers, and can onij act as an adviser \ he has not 
even the power of fining or of dismissing an Inspector who does not 
see properly to the keeping up of the Land Records in his district, 
but he must refer the matter to the Revenue authority. title, 

“ Director of the Department of Land Records and Agriculture/’ 


F.mplo.m^ut of 
junior Cirillanfl^ 
in Dopartnioiit 
n[ TaikI Records 
M\\\ Ajjfrloulture. 


Popartincntnl • 
cviimiimtiSiif* In 
iiyrrioulturc. 


Knoouragemeut 
to atudy agrlcul- 
turo wbon upon 
furlough. 


Tho position of 
DireciorB of 
Agriculturnl 
J^partments. 



400 


Agricultural Department*. 


ljoinuiii«?ioi^r of 
Agriculture; 


as I have remarked before, ia a most cumbroua one, and in some 
Provincea the first portijon of it only ia retained, to the exclusion 
of agriculture. It is very certain tW iii different Province 
different circumstances will prevail, and hence it ma^ not be 
possible, apd indeed would not be wise, to give the Director of 
the Department of Land Records and Agriculture the sanie 
position everywhere alike. Nor can his duties be everywhere 
the same, lie must, in brief, be made fb fit into the existing 
Revenue organisation in each Province, and be put where he wiU 
go best. He should form a part of the Revenue A dministration, 
and not have his duties confined merely the giving of advice. 
As I pointed out earlier (Chapter VI., paragraph 113), he should 
have a large share in the management of taccavi advances for the 
purpose ot digging wells, &c., even if the actual control and dis- 
bursement cannot be left in his hands. Again, he should have 
the power of making representations ns to the giving, in special 
cases, of exchaption from assessment, and of reporting upon 
instances of over-assessment. As regards oilier Revenue officials, a 
Director ought to stand higher than he does at present. The post 
is one that should be occupied by a moderately senior man, ranking 
with the highest grade of Collector, but a little below a Gommis- 
sioner. I would much prefer to sec the title “ Commissioner of 
Agriculture ” given to him instead of the present one, as the title 
would more adequately describe his duties and define his position. 


The need <if 635. The desirability of an Agricultural Director’s spending a 
touring. considerable time each year in touring should be self-evident, and 

yet there are Provinces in India where the Director does not go on 
tour at all, or where very little touring is done. To get by 
personal enquiry and observation a knowledge of the agricultural 
requirements of a district, whether as regards water supply, 
wood supply, cattle, seed, or the incidence of assessment, is of 
the very nature of a Director’s duties, and how he is to discharge 
these properly without going about in the districts of his Province 
1 fail to see. If this part of the work be given up, it is little to 
be wondered at tlvit the Director will leave out agriculture from 
his title, and confine himself to Land Records. 


■J’hc Secretftry of 586. The above remark applies in a special manner to the 
Agricniulrai Secretary of the Imperial Agricultural De^iartment. With 
pepartweut. numerous duties and a variety of subjects to deal with, on atl of 
which he cannot be an authdrity^ the Secretary of the Depart- 
ment must rely upon others. It is well^ therefore, that he should 
be brought from time to time intd touch with the officers of the 
Provincial Departments. There wilb frequently aip^e mattem 
which call for personal inspection, or, it may be, for personal 
explanation, and the experience of a ^ecr^aty who has knuMbdge 
of what has been done in other Provinces may often be of 
use in guiding the counsels of Provincial Departments. 
Without undulv forcinf^ upon a Pifovinoial Department any 
fiarticiilar line oi action in individual cases, it is well that there 
sbouldtbe uniformity of purpose, and the eanae ^iding principles, 
alikerin Provincial and in Imperial Agricultural Departments. An 
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ocoil 3 !oDal meeting of the chief officiale .would be beneficial in 
seciirifig haraony of i^tion and the promotion of common 
interest* ' In this respect I would like to see, combined with the 
office of Secretary, duties which are mure akin to those which 
would fall to the lot of an Inspector General. * 

While on this subject, I might add a word expressive of my 
belief in the usefulness^of occasional Conferences, for the purpose 
of exchanging views on agricultural questions, and of bringing 
into closer harmony the work of Imperial and of Provincial Agri- 
cultural Departments. ^ My own experience of the Conference 
held at Simla, in October 1890, impressed this very elearly upon 
me, and I have to acknowledge much benefit and infonnation 
which I derived from the idterchange of views by representa- 
tives coming , from different parts of the ‘country, who ii^ this 
way brought their experience to bear upon the particular points 
set for consideration. / ' 

587. The general work of Agricultural Departments may be thSwJSof"*** 
described by giving the different headings under which the Ajnricuitnroi 
Government of India has prescribed that the Reports of the 
Operations of the Departments should be made. 

These are as follow's ; — 

I. Organisation and Maintenance of Village Becords. 

ll. Analysis of Districts with reference to security from 
Famine. 

III. System' of Collection of Revenue and Rental in pre- 

carious Tracts. , 

IV. Measures of Protection against Famine. 

V. Agricultural Experiments, including Farms. 

VI. Cattle-breeding and Veterinary Establishments. 

VII. Agricultural and Fiscal Statistics. 

^ Vlll. Trade and Trade Statistics. 

IXt Museums, &c. 

X. General. , 

Most of these-snbjects have allready been dealt with in this Report, 
while others, such as Stntistical Records, are not connected with 
my special work. It will but be necessary to touch upon a few 
, fl^^ral points not' already^ Noticed, and to mention special 
features o& the wiwk of inumdual Provincial Departm^ts. 

.888< ^Vequently had opportunity of inspecting Village vnbg*BMi»ii3. 
Reooirds, and of ivatohingth^ work of the Village dLOOouotants 
Di'tiiot lotspectors, &q.^ as also the leaps relating to 
'Settlem^t operations. > It^was.yeiy clear to me that a great 
deid .of eare had been given* to the perfecting of the wbrk of 
^TsriuI Bedbedsi anS to the training of the men to whmn t|}e keep- 
np^of 'fhjsse ia entrustod. - * 

: T ksse. ' ‘ C c 
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The one matter in wJbich there seemed to me to. be a laok 'was, 
that the statistics obtained, say, for indiTidual fields, or holdings, 
need to be collected together and to be then digested. ■ The 
main points brought out by the Jigures require translation into 
words, so* that useful general conclfisions may be . drawn from 
them. Thus, it is not enough to merely record th^ irrigation 
has decreased over a certain area, or that a loss acreage is occupied 
by a particular crop. One wants to know the reasons for these 
changes. Then, there are apparent discrepancies which need 
explanation, and general results ought to be collected for each 
district. The r<eaL requisite is, it seems *tu me, a central Bureau 
of Agriculture, where the returns would be gathered together, 
examined, digested, and put in. a*' handy form for general use. 
Something similar to the useful work done by Mr. J. E. O’Conor 
for the Trade of India should be instituted in connection with 
its Agriculture. * * 

In Bengal, in consequence of the^ existence of a permanent 
settlement, there are no Village Records, except those relating to 
Government and private Estates. These Estates cover altogether 
about 20,000 square miles. There is, consequently, lio regular 
patwari staff. When sjieaking of indigo cultivation in Behar I 
mentioned the difficulties which arise in consequence of there 
being no Record. of Rights; from what 1 could see 1 should be 
strongly of opinion that the Cadastral Survey of Behar, which it ‘ 
is intended to set on foot shortly, will be productive of immense 
benefit, in that it will put an end to the troubles that have arisen 
from the absence of any Records defining and demarcating the 
difi'erent holdings and occupation rights, 

1 

539 . The Analysis of districts is a most important work, and 
one which in many cases has been well done. But it has, so 'far, 
bad reference mainly to the question of security against famine ; 
what is now needed is, that there should be an analysis of dis- 
tricts with regard to theif general agricultural capacity and 
condition. In suah work the employment of trained ** experts ” 
will be very necessary. 

The most elaborate work as yet done in the analysts of dis- 
tricts has been the compilation 9 f the Statisf^ical Atlas of Bombay.” 
This atlas comprises an immense amount of information and 
statistics respecting the agriculture of the different distriefb of ' 
^he Bombay Presiuen^'. ’ ' 

In the North-West Provinces and Oudh the Anmmt Ri^ports 
of the Department give, from'tiine to time, statisticai maps 
showing the distribution of different crops' throug^ont 'th^se 
Provinces. * . 

In Madras the exhaustive analysis of a few districts has been 
undertaken, and in these the agricultui^al features, hav^ been 
set out. Of 'this nature are the Reports on the Ciiddapah 
District, and upon Kurnool, both by Mr. G.' Benson. 1 ehrald 
also* add here the valuable Goiml^atore,*’' • 

Mr. Fj. A. Nieholsdni of which Tb^ve - made ^pious use in this 
Rep*t. 
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Nothing h^ yet beeti done in this direction in the Central 
Provinces or in the Punjf^^ beyond what is contained in different 
Settlement Reports. 

In Bengal, howetrer, a few districts have been specially re- 

E )rted upon, 'notably the* Dacca District by Mr. Sen, and the 
ohardaga District Iw Mr. Bnsu. I have read both of these 
Re{>orts with considerable interest, and I. think it would be a 

S reat advantage if the work were continued successively for the 
ifferent districts throughout the Presidency. 

640 . Under ** McaSures of Protection ” are included the 
establishment of ‘‘ Fuel and Fodder Reserves; ” the formation of 
plantations along canal batdes and railway lines ; arboriculture ; 
irrigation ; taccavi advances for digging wells, and for other 
purposes; reclamation of ravine and salty land (usar); embanking 
of land ; emigration, &c. Sufficient has already been said under 
each of these headings. - 

641 . Under Agriculfural Experiments, including Farms,*’ it 
is the general rule to mention Agricultural Shows. These call for 
special Tnote here. The plan of having periodical Agricultural 
Exhibitions is in vogue in Madras, Bombay, the North-West 
Provinces, and Bengal. It cannot be said to have been 
universally successful, and in several instances it has been 
decided to give up Shows which were formerly held regularly. 
The non^succoss has been, perhaps, most marked in Madras, and 
what appears to me the chief reason of failure is, that the Shows 
have merely been held because the Provincial Agricultural Depart- 
ments ordered that they should be held, and not as the outcome 
of any general interest on the part of tlie people or of would-be 
exhibitors. During my tours I had the opportunity of visiting 
two or three Agricultural Shows, and I was much struck by the 
differences between them, even in the case of districts not 
very far apart. Thus, the first one bwent to, viz., that at Saharan- 
pur, though it ^vf^s interesting in some respe;^ts, compared very 
badly, alike in the exhibits and in the interest taken, with the 
Show held a little later on at Meerut (Nauchandi Fair). I 
put this down mainly to the lack of local interest taken in 
the former, and to* tli& little encouragement given by the English 
offieisds. In short, I believe that tne success of a Show depends 
in. great measure upon thx^ efforts of the individual Collector qr 
other resident officer, and that he hasitiargelyin his ppwertomake 
the Show a success or the reverse. Where, as I found to be the 
casein Mirras, a Show was held mainly because the Government 
had 'decided that there should be one, it i/not to be wondered at 
that the interest aroused yras small. At Saharanpur no effort 
appeared to have been tnade to foster Iqcal industries, and the 
exnibition of local w'prk was very inferior; at* Meerut, pn' the 
contrary, the exact reverse was tfie cose, and an admirable 
collection of the result^ of native and local talent was to .be*seen. 
iSiming to the iftore agricultural side, 1 must say that I was 
quite surprised to see at Aleenit a Show which would «by no 
means have compared unfavourably with the Sho^s of some of 
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our local Agricultural Societies in Eoeland. Hprses and cattle 
especially made an excellent exhibition; whilst ploughing 
matches, trials of water-lifts, the working of the “ creain<-8epara« 
tor/^ and demonstration ot English systems of butter-making, 
along With a large display of flowers, friiit, and vegetables, 
constituted a highly interesting and satisfactory Show. 

Horae ring good. At the Meerut Show I noticed partici^larly the horse ring* . Jt 
was admirably constructed, and quite picturesque with its encIosMre 
of bamboo fencing topped with straw. The arrangements fpr 
the entry and exit of the horses, and for sending them round the 
ring, as also for the judging, were capitfil. 

In some matters I would venture to suggest possible improve- 
ments. c 

Djfiiitte fixtures. I havc scen it mentioned that in some cases the dates on which 
Shdws ore to be held are not flxcd long enpugh ahead, and are 
altered after, they havc been once fixed ; also that they are not 
sufficiently advertised. Both of these points must militate 
against the success of a Show. The fixtures ought to be made well 
ahead, and the dates be rigorously kept to, so that the Provincial 
Agricultural Department can issue, in advance, a list of the 
Show fixtures for the whole year. If dates are changed or 
if fixtures are left uncerfiiiii, people are sure to lose interest, and it 
also prevents proner advertisement being given to a meeting. 
The notices of the Sliow should be in the vernacular, and the more 
widely distributed they are the better. 

. A'.nuiiil Pro- It 18 well worth considering whether It would not be a good 

vinciivi 8h«w. follow the plan adopted by the Boyal Agricultural 

Society of Kngland, and to have one Great Show annually” in a 
, Province (the Iticnle being changed from year to year), this taking 
in turn the place of the ordinary local Show held in any particular 
district. To this Show the Government subsidy might be 
confined, and a regular rota being determined upon, each district 
would be visited in turn, tuid more outside interest'be aroused. 
r.maioBi judKca. Next, every effort should be made to get good practical judges. 

It is, I know, thck practice always to turn to the Colleetor, or to 
the Director of the Agricultural Department, but it does not at 
all follow that they are the best agncnltoral judges. 

"tti Hme . awarding of prizes for horses, I notiijed that aa man^< as 

Show".** ^ five judges are frequently appointed, one judge takit%ttito 
account, strength, another judge, quality, a third, soundness, and 
•so on ; 20 points may be awarded for each item, and tite deeision 
is given a^ording to the highest total found on adding up tiie 
marks which eatm judge awards in his particular section. There 
is, however, no s^aiate veterinary, examination/ - livery: moob 
' doubt whether it is in the power of any judge to exainiiie and to 
allot exact marks for one individual tnuality TOSsessed by a horse, 
amrt from the other# which it has ; it ia mwr. i>y a setting-off 
of one against the other that a jndg^Oh^ld hia award. 
Beejdes, the difference of s^tandard nece^rily adopted when as 
mimy as five judges officiate at once, intfoduees errom whidi, I 
bemve, are greater than the advontagee gained l)y.eolleetiog the 
opinions of aeveraldifferent judges. ^ a consequenoe, on louing 
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mto figures when made up to a maximum of 100, I found that 
the diffidences, even wi^tlys large number of marks, were generally 
very small, and it was s^eldom that as much as 20 marks separated 
the best from the worst horse in a class, although the judges 
allowed to me that the real differences amounted to v^ry much « 
more; and so, too,’it provetl, for, in the not infrequent case of 
a tie ” occurring, the Judges, without heritation, expressed their 
decided preference for’* one animal over another, although the 
totals of themarks obtained on the individual system of judging were 
equal. There should, I think, be a veterinary examination of 
the horses, aud unsounduesa ought to disqualify and not merely « 
to reduce the marks awarded. 

A Horse Show loses much in interest and appearance by the plan Horse fair, 
generally adopted of having the horses tethered' outside, and 
forming practically a Horse Fair, instead of the horses teing 
arranged in classes, and being put side by side so that they can 
be compared. I was told that this arises from tbb' fact of one 
nfan being in charge, possibly, of a number of different horses, 
and not being able to attend entirely to one ; still it is a defect. 

Another want in connection with Agricultural Shows is that of cataioguo. 
a Catalogue. The issue of a catalogue with corresponding num- 
bers on the exhibits would much add to the interest taken. , 

From what I saw of poultry exhibited at Shows, I thought that vonitryat 
very considerable improvement might be effected if more atten- 
tioii were paid to breeding aud rearing. 

The system of awarding prizes for small samples of grain is 
open to great abuse. Quite small bags, sample bags in fact, of * ‘ % 

{ ;raiu are allowed to compete for prizes, and there is not the 
east security that the specimen is at all representative ^f the 
crop from which it is supposed to have come. It is quite easy to* 

f >ick over by hand a sample of wheat or other grain and to make it 
ook excellent. But there is not any certainty that the sample 
exhibited has come off the field of the particular exhibitor. If 
prizes are awarded for grain they^should be for large bagged 
and sealed samples, or else for corn in the straw, and they should be ' 
duly certified by some responsible person. But ^hat I would much 
prefer tograin prizes is, that prizes should be given for excellency 
of cultivation, or for the best crop grown on a farm or field, — in 
faoty^ “ farm prizes,” •This would do a great deal more than grain 
in stimulating improveraeht, and would bo free from the ^ 
objections to the latter. 

In regard to the exhibitors themselves, more care should be 
exercised in order to asoertain that they are bond fide exhibitors 
and Caltivators. There is little doubt that in many cases men 
have madelit a regular business to •• farad ” the prizes offered, 
by the aid of some particular exhibit of which they have obtained 
the u8e,4Koagh they mav not be the genuine owners or exhibitors. 

Such abuse must have tlie effect of Keeping the'*:genuine culti- 
.vators from exhibiting at Shows. 

The last ppint to vmich T shall' refer in this connection is the Truiaoi 
trial of implementss ^ ^ “®“***’ 

Without doubt, a considerable amoCnt of interest is aroused by 
oompetitionB of thia kind on Show groundsi but 1 am afnud that * 

co3 



406 


AgricvUurai Departmenli. 


Agricnltand 
Departiiiento 
should not 
compete with 
pnrehAsud 
Implements. 


Rhows In 
Bombay. 


North-West 
Provinces and 
Oiidh. 


Aadnu. 

Bengal. 


they are not always carried out with sufficient care, and it would 
be much more satisfactorv if more exhaustive trials were ocm- 
ducted at Experimental Farms. The latter are the places where 
such trials can best be made; and in the case of new implements, 
^ they should be submitted to rigorous^ tests before the imprimatur 
of the Agricultural Department is placed upon them. Again, it 
is the general practice for Provincial Agricultural Departments to 
exhibit at the various Sliow.<, and to entdr for competitive trial a 
number of implements of different makes which have been pur- 
chased by the Department. This appears to me hardly fair upon 
the makers or inventors of the ^implements, for the successor 
' non-sucGcss depends very much upon the particular implement 
which the Department happens to h|iye, the time at which it was 
purchased, aiid the way in which it has been kept and used. Thus, 
a sugar-mill of a particular make, which the Department has 
bought somq years previously, and has probably used also in the 
meantime, may be brought into competition with a brand-new 
machine exhibited by some rival maker. If there are to.be 
these competitions, the credit of makers should not be depen- 
dent upon a machine exhibited by someone other than themselves, 
but they should have the opportunity of being represented by 
the latest and very best machine which they can turn out at the 
time ; after that, in the event of failure, they would not have any 
reason to complain that they had not been fairly represented. 

1 notice that one year, in a competitive trial of sugar-mills at 
Saharanpiir, the number of poiuts awarded to a mm. exhibited 
by the makers themselves was 88, while one .of a different make 
and exhibited by the Agricultural Department had 87 points given 
to it. . Such minute distinctions as these, under ihe conditions of a 
*roughtrial,ought nottobe drawn,und the fame of one firm should 
not be made at the expense of another, when there is no practical 
difference between rival exhibits, and more especially when one 
firm is represented by a new machine, and the other by one 
probably of earlier date. The Agricultural Departments would do 
well, 1 think, to refrain from entering as competitors, and to' con- 
fine themselves to demonstrating the working of different imple- 
ments brought under their notice. . » 

In the Bombay Presidency some six different Shows are held 
annually, the annual Government contribution tp them being about 
Ks. 8,()00. The Horse Fairs at Pooria/Ahmcdabad, and Sind 
iire the best-known Shows, the last named being ^generally 
very successful. 

In the North-West Provinces and Oudh the chief Shows 
are those at Aligarh, Meerut, Saharanpur, Etawah, and Muttra* 
Government awards *^over Rs. 1,000 annually for cattle prizes. 
Ip connection with these Shows the^services of Mir Muh^ninad 
Husain, the Assistant Director of Agriculture, are invaluably and 
to his energy their success is in large measure due. 

In Madras the chief Show's are those 'at Beliary and at Salem. 

Ifi Bengal occasional Shows are held at about, five different 


towns^ ‘ ' 

Fiij^«eot ^ diffei-ent Shows held tiu'oughout the country a stamalus 

is gixen to Horse-breeding 1>y the purchase of young stock for the 
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Xtmy Remount Department, some of the officers of which attend 
the Itoows and buy animals which they think likely to meet army 
requirements in the future* Mares are also selected^ to be 
/^ wanded*^ mares, and thus become eligible to be served by 
Gove,rnment stallions. , « 

642 ; Under the head ‘‘ Experimental Farms ” are also classed 
seed , distribution and# sale, of implcmeiits. Cattle-breeding, 
veterinary' establishments, &c., which come under the next bead, ** 

hav^.S'iso h^eii fully referred tobefore. 

The otlier heads under which the work of Agricultural Depart- 
ments' falls do not call t?)r special mention by me. 

648 , The Organisation of Provincial l)ei>artments of Agri- 
culture is not alike, throughout India. In the Punjab, for diiroreut Pro- 
instance, there is no separate Department, but it merely foma «- * 

part of the Ijand Revenue Administration, its IjLeport being * 
included iii the general one of the Administration^ and liot being ' 

pven under the different heads- prescribed by the Government of 

India. ^ t. i p 

‘ I n the Central Provinces there is a Commiasioiier of Agri- yficS, 
culture, ‘who combines wnth liis duties those of Commissioner of 
Settlements. • 

In Madras there was no separate Department until 1882, 
and the Director is not a travelling one, biit always remains at 
head-quarters. , , 

In Jleiigal there was no separate Department until 1885, Bengal, 
and the one then started was established only as a temporary or 
tentative measure. 

In the Nortli-West Provinces, and in Dombay, there are 
separate and complete organisations. Bombay. 

644 . The Agricultural Department has frequently been found^ anil requlrementa 
ftiult with on account of the mistakes which it has made, and ot 
the number of minor matters which Jit has turned its attention to, 
while neglecting the larger and more pressing questions. It lias 
been. pointed out thdt the Department has exe>cised itself about 
the introduction of iron ploughs, of cotton -cleaning machines 
(ghmmg machinery), aud has spent time ami money in attempting 
impossible hybridisations of cotton, whilst it has declined to tackle 
urgent matters such as the indebtedness of the cultivating classes, 
the over-assessment of the land, and the working ()f the system 
. of loans fur agricultural improvement. It is not for me to defend 
th^ Department from such chavges, or to say that they have not 
been justly made, but it is clear to me that the work of the 
Departmeift has been greatly hindered by three main causes, 
want, of sympathy, imperfect machinery, and want ot money. I ' 
have attempted to prove ’ that the fifst should not be any' longer, 
shown, that the second is capably of improvement, and that, thirdly, 

■ the further expenditure of mon^ is an absolute necessnty for the 

acpomplishment of any real good. * j 

* VfThat line* exacily the Department should take up depen^ 
entp^ely upon^the maplnnery with which it is fitted, and upqn the 

■ place4 at its. diaposal* i.have indicated that I consider 

. 00 4 
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that one great problem which will have to be^net in the immeiJiAte 
future is the provision of *fdFuel and Iroddi^r ^Reseyyea,^" in, . 0 ^^^ 
to Buppl; wood to take the place of dung as ' fuel^ and so to 
free the dung for its proper use as manure to the land. I haVe 
also ezpreqised an opinion that a share in the thanagstnejUt of kuna' 
{taccaoi system) for digging wells and for other agricultiural 
i^ovemenk might with advantage be entrusted to the Agricultural 
Departnaent, and that the Department should taVe' power] to^' 
enquire into cases of oyer-assessment, ^nd to rec'omhieiid'teeiUplaM 
from assessment in special cases, in order to encourage the caw^ing^ 
out of agricuttiiral improvements. But spelt pieasurea cannot be 
carried out without a more extended machinery than the Depart- 
ment possesses,, and without its having placed at its disposal con- 
siderably larger means than in the past. Xhat a larger expendi- 
ture k warranted I fully believe, and I am confident that the out- 
come will be the bettering of the condition of the agricultural 
cl^ses^ and the increase of revenue to the S^tatc. 

In conclusion, 1 would urge once more the need of haying, 
uniformity and continuity of policy. In a country like India, 
where conditions are so diversified, there must of necessity be 
differences of method in the working out of any policy, and these 
methods may have to be altered according 'as the conditions^ 
alter. But there should be uniformity of general principle, ,and 
one policy alike should characterise the action of Agricultural 
Departments, both Imperial and Provincial. 


545. CONCLUSIONS. 

In order that Agricultural Departments may be equipped 
with the right kind .of men to carry out the agricultural: 
provements which have been suggested in this Report, it is yetf 
desirable that more attention ^should be given to the early training 
in a scientific direetion of future CivU Serygqts, and that, on their, 
arrival in India, they should have more opportunities. of acqgaintr 
iiig themselves with the agricultural conditions of the country. 
This will be best effected by giving '^more weight to Natural 
Science at the open competition and at the final examination, and 
by drafting a certain proportion of the men, on arrival m* India, 
into the Department of Land B'^cords and Agricuiture. Out 
of those who have dietlnguished themselves by their 9 roficiency 
in science, and subsequently by their interest in agriculture, the 
future Agricultural Directors might advantageously be selected. 

The portion of Agricultural Director, should be invested with 
Bomec administrative power, and the granting of loans for 
agricul|ural improvements should be in part ntanaged by the 
Agridnitural Depi^ments. An&lyses districts should be madei 
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in vesfiMt not only of security from famine, but also of general 
agricultural conditions and requirements. 

Jii order that tbe work 4 ^ Agricnltural Departments, may 
proceed in the right direction, there are two essentials, (pa more 
competent niachinery, and (2) an increased expenditure of money 
u^n agricultural Improyement. 

* Xastly, there must be uniformity of principle in tlie action of 
Imperial and Provincial Agricultural Departments, and a con* 
tinoity of policy throughout. 

d46. RECOMMENDATIONS. rbcoumsndx- 

TIONS. 

That more weight be given to Natural Sciencp in the open 
competitions for the Civil Service, and at the final examination 
of probationers. 

That a certain proportion of junior Civilians, on arrival in 
India, be drafted into Departments of Land Records and Agri* 
culture. 

That Agricultural Directors be chosen from those men who 
have distinguished themselves in Natural Science, and subse* 
quently by their interest in Agriculture. 

That Agricultural Directors be given some administrative ^ 
powers, aud that a shure in the management Loans for Agri- 
onlturol - Improvement be entrusted to Agricultural Depart- 
ments. 

That a considerably increased ambnnt of money be placed at 
the disposal of Agricultural Departments for dkpeadituie upon 
Agricultural Improvement. 
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In this Appendix are given several analyses made by me of soils, 
waters, manures, feeding materials, and grain samples, which may bo of 
interest as bringing out sofie of the points mentioned in my Report, but 
which, for fear of overburdening it, I did not consider desirable to set out 
fully in the body of the Report. For the purpose of completeness, some 
analyses already given in the Report are repeated, and explanatory Wtes 
are added where necessary. * 

A. (see Chap, paragraphs 58-68.) 

Composition of Wheat Soils from the Sirsa sub division ^ 
(Punjab). 


* 

(Soils dried at 212 ® F.) 

No. 1. 

From 

Ghaggar 

Bed. 

No. 2. 

From 

Sotar 

Valley. 

No. 3. 

From 

Gudah. 

^Organic Matter and combined Water - 
Oxide of Iron - . - - • 

Alumina ------ 

Carbonate of Lime ' - - - - 

Magnesia ------ 

Potash ------ 

Soda 

Phosphoric Acid - - - - 

Insoluble Silicates and Sand 

•0.3 

2-58 

1-72 

2*96 

1-07 

•39 

•15 

•17 

90-33 

2-07 

4-32 

6-85 

2-r>7 

1-97 

•74 

•08 

•23 

81-57 

•05 

1-62 

202 

3-33 

1-07 

•31 

•11 

•19 

9070 


10000 

100-00 

100-00 

^Containing Nitrogen - - - - 

Equal to Ammonia 

• *07 

•08 

•02 

•02 

’ % 

trace. 

trace. 


No. 1 is soil from the bed of the Ghaggar, a stream which is crossed on 
the journey between Kalha and Umballa. In the lower part of the course 
the bed is sandy. Th6 soil was light coloured, containing much fine sand 
with*)nlcaceou8 particles. 

No. 2 is soil from the Sotar Valley, which seems to have been formerly* 
the bed of the Ghaggar ; the bottom is firm and even heavy .soil. It is 
reckoned to be the best soil in Sirsa^ The sample analysed was free from 
mica, and was not nearly as fine and sandy as No. 1. 

No. 3 is a soil called^ TZo/m//, a name applied ii/ Delhi and the North- 
West generally to any sandy loam. It is very like No. 1 but is even finer 
and more sandy. * 

The distinguishing features of these soils are that they are well supplied 
with lime and mineral constituents generally, but are'* deficient, more 
especially Nos. 1 and 3, in organic vegetable matter, while all of them are 
very poor in nitrogen, No. 3, indeed, containing only traces. No. 2, the 
heaviest soilt^ is decidedly the richest, but is deficient in nitrogen. The 
quantities of phosphoric acid, potash, magnesia and lime are, more par- 
ticularly in the case of No. 2, very ^ood, and point to the probabilfty of 
mineral constituents existing in the soils in sufficient amount to meet the 
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demands of a long succession of crops. Renewal, however, both of 
vegetable matter and of nitrogen will, 1 consider, be very necessary in all 
three eases. Green-manuring, or the use of cattle dung or similar nitro* 
genous organic materials, will be the best means of supplying the defi- 
ciency: 

(For further remarks see Chap. V., paragraphs 58*08.) 


B. (see Chap. V.^ paragraphs 63-68.) 
Composition of Coffee Soils from Munjerabad, Mysore. 


Soils dried at 212° F. 

No. 1. 

No. 2. 

No. 3. 

'Organic Matter and combined 




Water - - - - 

- 

Yl5 

13-73 

13-30 

Protoxide of Iron 

- 

trace. 

1-64 

2-64 

Peroxide of Iron 

- 

5-04 

11-83 

1202 

Alumina - „ - 

. 

20-39 

11-53 

13-81 

Ijirae - - - - 

- 

•20 

•32 

•32 

Magnesia ... - 

- 

•28 

•32 

•30 • 

Potash - - - - 

- 

•25 

•10 

•10 

Soda ----- 

- 

•12 

•12 

•09 

Phosphoric Acid 

- 

•13 

•15 

-10 

Sulphuric Acid - . - 

- 

•03 

•02 

•04 

Nitric Acid - - - 

- 

— 

— 

— 

Chlorine - - - - 

- 

•01 

— 

— 

Insoluble Silicates and Sand 

- 

66-40 

60*34 

57-38 



10000 

10000 

10000 

^Containing Nitrogen 


•032 

•20 

•20 

Equal to Ammonia 


•039 

•24 

•24 


No. 1. Hindiganhulla, Ida Miinoo, considered good coffee soil. 

No. 2. Bartchinhulla, Upper Toddyman’s field, where coffee does not do 
well. 

No. 3. Bartchinhulla, Kemp Hunoo, from Nui Gondas Hoetloo, where 
coffee does not do well. 

1 1 is primarily noticeable in these soils, as distinguished from the Wheat 
soils given in Appendix A., that the amounts of organic matter are very much 
larger, and th^ the soils also generally contain larger proportions of 
nitrogen. On the other hand, there is very much less lime, and, indeed,- 
what I should consider a decided dcficiem^y of i'u, so that liming would. 1 
think, bo very advantageously practised. Potash, too, is present in much 
smaller quantity than in the Wheat soils, and, for the requirements of the 
fruit (that is, the coffee berry), the amount does not seem sufficient, at all 
events, in the case of Nos. 2 and 3. Manuring with wood ashes, or some 
other source of potash, would be beneficial in all cases. Phosphoric acid is 
present in fair, but not in large, amount, and bones may still be advan- 
tageously used, because f he fact that they yield lime at the^oamo time as 
phosphoric acid must not be overlooked. The presence of iron and alumina 
compounds in quantity is a distinguishing feature of those laterite soils. 
On the other hand, the supply of nitrogen appears to be of lesser impor- 
tance in the case of coffee, and the superiority of soil No. 1 to Nos. 2 and 3 
would seem to rest in the excess of potash, the lesser proportion of iron 
salts, and very probably also in the fact that these latter are present in 
the more fully oxidised state of peroxide, and not in that of protoxide of 
iron, t 

(For farther remarks see Chap. V., paragraphs 63-68, and Chap. XIV., 

paragraph 363. 
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C. {see Chap. VI.* paragraph 99*) 


Composition of Two Samples of Well Water and Canal Water 
from Rawatpur. near Cawnpore, taken April 1890. 



Well Water. 

Canal Water. 
(Cawnpore Branch 


of Lower Ganges 
Oanal.) 

Total Solid Residue (at 130® 

p.) 

Grains per gallon. 

7103 

Grains per gallon. 

1516 

Containing — 



Oxide of Iron and Alumina 

— 

•28 

liime - - • - - 

7*50 ! 

3-36 

* Magnesia - . . - 

0*30 

1-68 

Potash - - - - 

•37 

•80 

Soda - - - - - 

.. 20-53 

1-40 

Chlorine - - - - 

0-20 

•30 

Phosphoric Acid 

•73 

•06 

Nitric Acid - - . 

5-50 



Sulphuric Acid - - - 

<V3() 

106 

Soluble Silica - - . 

1-OG 

1-26 

Free Ammonia - - - 

•002 

•001 

Albuminoid Ammonia 

•005 

1 

•007 


Combining the above constituents together in the forms in whiclf 
they are probably present in the waters, the composition of the 
samples may be represented as follows : — 


— 

Well Water. 

Canal Water. 


Grains per gallon. 

Grains per gallon. 

Carbonate of Lime - 

40» 

4-55 

Carbonate of Magnesia - 

13-23 

3-52 

Carbonate of Soda (• 

16-41 

2-39 

Carhonate of Potash - 

— 

•r>o 

Sulphate of Lime 

10-71 

1-80 

Phosphate of Lime - 

1-59 

-13 

Chloride of Potassium 

, -59 

-63 

Chloride of Sodium - 

14-69 


Kitrate of S^da - - - 

8-66 , 

— 

Oxide of Iron and Alumina, 

— 

•28 

Soluble Silica - - - 

1-96 

> 

1-26 


Total Solid Constituents - {^^gluon ® 

Free Ammonia - - - • *002 „ -OOl 

Albuminoid Ammonia - *005 ,, *007 ,, 


(For detailed remarks on the above analyses see Chap; VI., paragraph 99.) 
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A*jp*pendi&i. 


D. i^see Chap. Vll., paragraph 121. j ' 

CompoBition of Indian Cattle-dung. 
[Solid Droppings of Cattle.] 


Moisture 

® Organic Matter - 
i* Mineral Matter (ash) 


Containing Nitrogen - - - 

Equal to Ammonia 
t Containing - _ . _ 

Insoluble Siliceous Matter - 
Oxide of Iron and Alumina - 
Lime - ~ . 

Magnesia • ... 

Potash - - - - - 

Soda - - - - 

Phosphoric Acid - - . 

Equal to tribasic Phos- 

phate -of Lime 


Dung from 
liean Cattle. 

(air-dribd) 

Dung from grain-fed 
Cart {bandi/') Bullockc 

(air-dried) 

19*69 

17*86 * 

69*26 

61*89 

21*15 

20*25 

100^ 

100*00 

1*34 

1*08 

1*62 

1*31 

14*43 

1 16*76 

3*36 

1*36 

1*04 

*85 

•44 

•30 

1*16 

.60 

•34 

•26 

•47 

1 *54 

103 

1*18 


(For detailed remarks on above nee Chap. YIL, paragraph 121.) 


E. {see C^ap. VII., para. 121.) 


Composition of Ashes of Indian Cattle-dung, after burning. 


Moisture 2-04 

* Organic Matter ------ £-40 

Oxide of Iron and Alumina - - . - 9*26 

* f Phosphoric Acid ------ 1-37 

Lime - -- -- -- - 1*76 

X Alkalies, Magnesia, &c. - . - . 2*97 

Insoluble Siliceous Matter - . - - 80*20 


. 100 00 

o Containing Nitrogen ----- -17 

Equal to Ammonia ’ ’ * " ^ 

t Equal to tribasic Phosphate of Lime - - 2*99 

X Containing Potash - • ' - • - Z’OS 
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Cattle^dung and Catile^urine. 


F . (see Chap. VII., paragraph 146.) 

Composition of Drainings from Manure heap (gobra tipi) taken 
at Munjerabad, Mysore. 


Water and Volatile Matters ^ - 
Non*Yolatile Organic Matters * - 
Mineral Matter (ash) - ■ - 


97-2V1 


1-48 / 


2 -71 Total Solid 
Kesidiie 


1(MV(X) 


Total Nitrogen - . - - - - -144 

Equal to Ammonia - - - - *174 

^‘Containing— 

Silica - . *316 

Oxide of Iron and Alumina ^ - *243 

Lime ^ -075 

Magnesia - - . - - - - *059 

Potash - -426 

Soda ------- -029 

^ Phosphoric Acid - - 1 - - -050 


Equal to tribasic Phosphate of Lime *110 


Specific gravity at 60 ® F. - - - - 1-025 


A standard English analysis of Drai^Mngs from IManure heaps (Johnston 
& Cameron’s Elements of Agricultural Chemistry and Geology, page 330) 


gives the following figures : — 

In 100 Parts. Parts. 

Total Solid Residue ------ 1.93S) 

Containing Chloride and Carbonate of Potash - *511 

„ Phosphates of Lime and Iron - - *104 

Total Nitrogen ------- *044 


Thus, the Drainings from the Indian Manure heap were slightly richer 
both in solid matter (including potash and phosphoric acid) thsm those 
quoted in the English analysis, and they contained considerably more 
nitrogen. It is evident, therefore, that allowing the drainings to go to 
waste is productive of considerable loss in India, equally as it has been 
found to bo the case in England. 


G. (see Chap. VII., paragraph 146.) 

Composilion of the Urine of Dean Cattle and Grain-fed Cart 

{bandy) Hullocks. ^ 


— 

Lean- Cattle. 

Cart Bullocks. 

Water and Volatile Matters 


. 

91*77 

90*62 

Non-volatile Organic Matters 

- 

,5*29 

7*64 

^ Mineral Matter (ash) 

- 

- 

2*94 

1*74 




100*00 

100*00 

Total Nitrcfren 


• 

,*956 

1*168 

Equal to Ammonia 

- 

- 

M61 

1*418 

• Contuning — 

• 




Silica - - - - 

- 

. 

*004 

•010 

Lime - - - - 

• 

- 

•161 

•080 

Magnesia ... 

- 

- 

•249 

•570 

' Potash 7 “ “ 


- 

1*628 

•643^ 

Soda - .» • - j • 

. 

- 

•050 

•020 

Phosphoric Acid* 

- 

- 

•022 

-022 

• 


(For detailed remarks see Chap. VII., paragraph 146.) 
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Apjtendix. 


H. {see Chap. VII., paragraph 149.) 
Coinx>oaition of Leaves and Twigs used for Litter in Mysore. 


t 

1. 

< 

* 

Loaves. 

2. 

Leaves 

(mainly Jack-fruit 
(tree Leaves.) 

3. 

Twigs. 

Moisture 

10-72 

10-73 

11-63 

^ Organic Matter - - . 

84-a8 

, 78-44 

84-65 

t Mineral Matter (ash) 

4-60 

10-83 

3-72 


100-00 

100-00 

100-00 

r 

® Containing Nitrogen - 

1-18 

-91 

-72 

Erjual td Ammonia 

1-43 

* 

1-10 

-87 

t Containing — 

Silica - - - - 

-04 

3-53 

•09 

Oxide of Iron 

-29 

— 

•05 

Alumina - - - 

-03 

— 

•44 

Lime - - - - 

1-04 

— 

1-25 

Magnesia ... 

-61 

— ' 

•33 

Potash . - - - 

1-09 

-73 

•68 

Soda . - 

-07 

— 

•11 

Phosphoric Acid 

•10 1 

— 

•13 

Equal to tribasic Phos- 
phate of Lime - 

•22 

1-07 

. -28 


(For detailed remarks see Chap. VII., paragraph 149.) 


J. {see Chap. VII., paragraph 127.) 


Composition of Indian Oil-cake refuse used as Manure. 



Castor- oil Bean Cake or 



Castor iHtonav, 

IJonyay 


1. 

2. 

3. 

{Pomgauiia 

1 


From 

From 

glahrd) 

1 

j 


Calicut 

(mijled). 

« 

Mysore'. 

poonac. 

Moisture - - - - 

10-72 

4* 

9-49 

1066 

12-19 

Organic Matter . - - 

82-88 

74-91 

84-01 

83-42 

Total Phosphates 

Alkaline Salts, &c. - - - 

5-29 

4-95 

4-01 

2-37 

1 -42 

290 

•78 

1-98 

Insoluble Siliceous Matter 

•69 

1 7 75 

•56 

•04 


10000 

100-00 

lOOKX) 

100-00 

Containing Nitrogen 

4-94 

4-35 

4-89 

3-54 

Equal to Ammonia 

1 5-99 

6-28 

5-94 

4-29 


Sample No. 2 was “ milled," /.r. crushed by machinery ; the other samples 
were not, but were merely the refuse (after extraction df oil in the native 
waj^) Voughly pressed together without the aid of machinery. 
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K. (see. Chap. VII., paragraph . 127 .) 


Composition of Indian Fecding-stu :i« for Cattle. 


1 

1 

1 

E;irlh-nut Cake. 

Gingelly, or Til j 
seed Cake. 

— ! 

Niger seed Cake. ! 

Hotigay bean 

(Pongamia 

glabra). 

(Decor- 

ticated.) 

(Undo- 

corti- 

cated.) 

Moisture - - - - 

810 

1 

l)-80 

1 

803 

j 

! 11-90 ’ 

9-68 

Oil - - . - - 

7-26 

6-50 

13-01 

6-43 i 

9-23 

^Albuminous Compounds - 

47-81 1 

1 47-:u 

3K-*)2 

3401 

1 » • • 

24 93 

Carbohydrates, Digestible 

2 r »02 

lib 8 

22-12 I 

1 2*2-27 . 

47 42 

Fibre, &c. 



1 

1 

i 


Woody Fibre - - - 

4-86 

10-2«5 

1 4-70 

17-11 

4-70 

’{'Mineral Matter (ash) 

G,i>5 

6-85 

1 1.3-22 

8-25 1 

4-14 


100-00 

1 

100-00 

100-00 

100-00 

100-00 

^Containing Nitrogen 

7-65 

7-57 

6-22 

5-44 ! 

3-99 

f Including Sand 

3-25 

— 

2-89 

1-25 

— 






Mahmi 





1 {JfittRHia l-aiifolia) 

■ 





refuse 



• 



from Distillery. 

Moisture - - - - 

_ 

• 

. 


/. 17-92 

Oil - - - - - 

- 

- 

- 



46 

^'Albuminous Compounds * 

- 

- 

- 


3-44 

Gum, Mucilage, &c. - , 

-• 

- 

- 


3-08 

Sugar' - - - - 

- 

- 

- 


64-40 

Digestible Fibre 

- 


- 


• J 

14 

Woody Fibre - - 

- 

, - 

- 


2-13 

tMineral Matter (ash) 

- 

- 



6-43 






100-00 

^Containing Nitrogen 

- 

- 

- 


> 

55 

t Including Band 

- 

- 

- 

1 

i 

! 

2-UO 


The large amount of sugar in the Mahiiu refuse is noticeable. 
Y 24266. D * 
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Appendix, ' 


1j, (see Chap. VII., paragraph 136.) 
Composition o£ Indian Bonc-nieals. 


• 


1. 

« 

2. . 

3. 

4. 



(Pure.) 

(Pure.) 

• . . . 

(Adulte- 

rated.) 

(Adulte- 

rated.) 

Moisture - - - - 

_ 

8-50 

7-76 

6‘50 

7-32 

* Organic matter 

- 

28-85 

^ 29-33 

18-75 

23-43 

fPhosphoric Acid 

- 

25-00 

24-08 

18-15 

22-08 

Lime - - - 

- 

33^79 

32-56 

37-55 

33-88 

Magnesia, Alkalies, &c. - 

jCarbonic Acid - - - 

- 

} 3-4G { 

103 

300 

. 3-24 
11-80 

2-36 

7-15 

Insoluble Siliceous matter 

• 

- 

-40 

1 2-24 

401 

3-78 



100-00 

j 100 00 

100-00 


Containing Nitrogen 


i 

4-12 

IQ 

2-78 . 

3-35 

Bqnal to Ammonia 

- 

5-00 


3-38 

4-07 

’I’Bqual to tribasic Phosphate 
Lime. 

of 

54-58 


39-62 

48-21 

:t;Equal to Carbonate of Lime 

- 

— 

6*82 

26-82 

lG-25 


M. (s€*e C'hap. VII., paragraph 139.) 

Composition of Materials used to adulterate Indian Bone-meal. 
(Samples taken at Mazagon Dock, Bombay, 10th January 1891.) 


• 1 

A. 

i 

B. 

C. 

- • i 


** 1 

Moisture 

3-29 

— 

‘ 4-37 

Lime - - . - _ - - 

1 43-78 

33-23‘ 

40-43 

Magnesia - 

I 1-36 


20-00 

Oxide of Iron and Alumina - - i 

1 4-78* 

7-65 

..2-30 

^Carbonic Acid 

; 29-64 

24-64 

28-55 

Alkalies, &c. - - - - - ^ 

4-70 

5-83 

.4-05 

Insoluble Siliceous Matter - 

12 46 

28-65 

•30 

• 1 

100-00 

100-M 

100-00 

8 

^Bqual to Carbonate of Lime 

67-36 

56-00 

64^89 


A. Grey-coloured. « 

B. Shell-sand. 

O. White. Probably powdered magnesian limestone. 
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N, {»€€ Chap. XIV., paragra[ili 383.) 

Mkchanicai^ Analyses of Samples of' Indian Wheat taken 
from Threshing-floors of Cultivators in the Cawnpore district. 


In chapter XIV., parag^pl^38.3, 1 have given a tabic setting out the per- 
centages of the various kinds of impurities found in six samples of 'wheat 
collected for me from threshing-floors of cultivators and cleaned in my 
pressnee. 

It may l>e convenient, however, in addition to stating the impurities 
under each heading, according as they hax>pen to be largo seeds and lumps 
of earth, or chaff, or small seeds and fine earth, &c., to give the impurities 
under the headings that are recogffized by the London Corn Trade 
Association. 


No. 

■ 

Village. 

Barley, &c.^ , 

I 

! 

Dirt*t 

Tdtal otlior 
than Wheat. 


• 

per cent. 

1 

i 

per cent, i 

1 

1 

I per cent. 

1 

1 

Binaitpiir ... 

•072 1 

1 

•0f»4 

1 126 

2 

Cawnpore . . - 

100 j 

•600 

1*660 

3 

Gotaya - - - - 

1129 

j •f.OO 

1*710 

4 

liikhanpur - - - 

1010 

1010 

: 2*020 

1 

5 

Hawatpur ... 

390 

•280 

1 

j -070 

6 

Nawabganj - - - 

•660 

•- 

•040 

1-200 


Average - - 

•720 

! -512 • 

1*232 

i 


* The term “ barley, &c.,” includes all grain of intrinsic value, such as 
barley, peas, linseed, ^c. ^ * 

f The term “ dirt ” includes earth, chaff, and miscellaneous weed seeds. 


No. 

— 

Barley, &c. 

Dirt. 

Total other 
than Wheat. 


m 


. 




per cent, i 

1 per cent. 

per cent. 

• 

7 

Bulk in Cawnpore 

ll^rket - - - 

2-71 

•92 

1 

3-63 , 


• 

• • 


1 

1 

. 


(For further details see Chap. XIV., paragraphs 38.V4.) 

p n 2 
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Appendix. 


O. (sea Chapter XIV., paragraph 388 ) 

Mechanical. Analyses of Samples of Linseed taken from 
Cultivators’ Stores and Threshing-floors. 


dechahical Analyses of 18 Samples of Linseed from Bilaspur 
district, Central Provinces. 


No. of Sample, j 

Wheuce taken. 

- - 

Impurities removed 
by sieving. 

Impurities removed 
by hand-picking. 

Sieved 

Linseed. 

• 

Impuri- 

ties. 

Pure 

Linseed. 

T tal 
Impurities. 

• 





per cent. 

por cent. 

per cent. 

per cent. 

1 

Fron* ijireshiu" floor 

- 

95*62 

4-38 

94-49 

5-51 

2 


ai^re in house 

- 

90-21 

9-79 

87-70 

ia-30 

3 


threshingr-floor 

- 

96-18 

3-82 

94-26 

f-74 * 

4 

If 

11 

11 

- 

94-17 

5-83 

92-89 

7-11 

5 

iy 

store in house 

- 

97-07 

2 93 

95-81 

4-19 

G 

ii 

11 

11 

- 

93-83 

6-17 

92-07 . 

7-93 

7 


11 

11 

- 

90-08 

9-92 

87*88 

12-12 

8 

11 

11 

11 

- 

95-35 

4-65 

93-61 

6-39 

9 

11 

11 

11 

- 

95-:w 

4-67 

93-10 

6-90 

10 

11 

■ ij 

11 

- 

91-32 

8-68 

89-83 

10-17 

11 

It 


11 

- 

94-31 

5-69 

92-93 

7-07 

12 

9* 

f) 

11 

- 

94-24 

5-76 

92-81 

719 

13 

n 

1' 

11 

- 

94-72 

5-28 

93-12 

6-88 

14 

11 

11 


- 

96-03 

3-97 

94-18 

5-82 

15 

11 

It 

»* 

- 

9-212 

7-88 

89-33 

10-67 

16 

11 

11 

11 

- 

96-29 

3-71 

95-52 

4-48 

17 

11 

11 

11 

- 

96-28 

3-72 

95-36 

4-63 

18 

11 

It 

It 

- 

97-86 

2-14 

96-66 

3-34 






Average - - ^ - 

92-87 

7-13 


Mechanical i^alyses of Four Samples of Linseed from Raiour 
- district. Central Provinces. 


q> 

Whence taken. 

! 



Impurities relieved 
by sieving. • 

Impurities removed 
by hand-picking. 

"8 

Sieved 

Linseed. 

Impurities.! 

Pure 1 Total 
Linseed. Impurities. 

1 

19 

20 
21 

22 

• 

. Consignment to a 
Trader. 

1 Raipur.Market > 

i ” : : 

per cent. 
98-53 

• 

94- 88 
93-59 

95- 07 

per cent. 
1-47 

5- 12 

6- 41 
4-93 

«• 

per cent. 
97-77 

92- 85 
91-97 

93- 16 

per cent. 
2-23 

7- 16 

8- 03 
6-84 


• 

Average - - 

93»94 

6-06 


Impurities in Linseed. 
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Mechanical Analyses of Two Samples of Linseed from Jubbnl- 
. pore district. Central Provinces. 


1 

Whence taken. 

Impurities removed 
J>y sieving. 

Impurities removed 
by hand-picking. 

*8 

1 ^Sieved 
j Liiriseed. 

Impuri- 

ties. 

Pure 

Linseed. 

Total 

Impurities. 

23 

24 



per cent. 
.96-38 
97-20 

per cent. 
3*62 
2-80 

per cent. 
94-89 
96-72 

per cent. 
5-1 1 

3-28 



Aviyage . - . 

95-81 

4-19 

Mecl^anical Analyses of Two Sarr 
district. Central 

• 

iplcs of Linseed from Damoh 
Provinces. 

25 

26 

- 

94-45 

94-21 

5-65 

5-79 

92-84 

90-36 

7-16 

9-64 



Average - - - 

, 91-60 

1 • 

1 8-40 

iVI eclianical Analyses of 
district 

1 1 Samples of Linseed from Nagpur 
, Central Provinces. 

27 

28 

29 

30 

31 

32 
33. 

34 

35 

36 

37 

Stored in house - ^ - j 

From threshing-noor - 
Stored in house - 
Brought to Balli I 

Brothers’ store 

From threshing-floor - ; 
»» »> 

’ ” I- 

* »» ^ 

i» II “ * 

96- 33 

97- 2-2 
99*00 

98- 00 

98- 19 

96- 46 

97- 20 ; 

95- 12 

96- 70 ' 

96-59 

99- 15 

3-67 

2- 78 

1-00 

%00 

1-81 

3- 54 

2- sO 

4- 88 

3- .30 

3*41 . 

•85 j 

94-97 

96-24 

98-10 

96-76 

97«84 

94-61 

96-05 

91-44 

94-51 

95*02 

98*60 

5-03 

3-7«J 

1 90 

3-24 

2*66 

5-39 

3- 95 

8-56 

5-49 

4- 98 

1-40 



Average - - - j 

• 1 

95-79 

4-21 



Summary. 

• 


m 

Average of Samples from all the Five Districts - / 

• * • ■ 1 

94 • 
per cent. 

Pure 

Linseed. 

6 

per cent. 
Total Iqn 
purities. 


i> 1> 3 



( 428 . ) 


MY TOURS, 1889-90, 

of Tours.) 


Arrival in India, Qpcomber lOtli 1889. 

First Tour - Doc. 10th 1889 to May 19th 1890. 

Second Tour - July 14th 1890 to Sept. 12th 1890. 
Third Tour • - Nov. 23rd 1890 to Jan. 10th 1891. 
Departure from India, Jan. 10th 1891. 

Residence in India, 1 3 moliths. 


Note. — T/w refereneos in the foJIowtnf/ account are to Parauratus in Ute 
* foregoing Report. • 


.First Tour, Dec. 10th 1889 to May 19th 1890. 

On November 21st 1889 and within a week from the time that rny dcloga- 
tion to India was decided upon, [ left London for Marseilles, and at the 
latter port joined the Peninsular and Oriental (Company’s steamship 
** Bokhara,” the vessel which, singularly enough, had convoyed Sir James 
Caird to India when he went out in October 1878 as one of the h'amine 
Commissioners. Hardly was T on board before 1 came in close and 
pleasant acquaintance with Indian agriculture in the person of Mr. R. TJ. 
Elliot, of Clifton Park, KeNo, whom f had previously known as a Scotch 
agriculturist, and who wa«« then on his way to his colfee estates in Mysore. 
The deep interest which Mr. Elliot felt in the progress of agriculture in 
India, and in any movement for its improvemoiit, rendered our meeting 
an invaluable assistance to me, and one which 1 had reason throughout my 
tour to be extremely ^ad of. Our daily conversations, and a study of the 
“ Statistical Atlas of India ” (a copy of which Sir Cliarlcs Bernard had 
kindly lent me), soon convinced me that I had before me a dilRcult and 
responsible tasK. On board the “ Bokhara*” 1 met Mr. Justice Jardinc, of 
the High Court, Bombay, Mr. Harvey James, SecreUry to the (xovernment 
of India in the Legislative Department, Dr. Warbi!rtoii (Kapurthala), 
Mr. H. P. Iprown (Kilburn & l^o., Calcutta), Mr. Apporley (indigo planter, 
Uettiah), one or tWo tea planters, a Punjab irrigation officer. Air. Oldham 
(late of the Public Works Department), and others more or loss con* 
nected with Government Departments or with agriculture. 

Oi^coming within sight of Bombay I received a cordial iiivitation from 
Lord Reay, the Governor of Bombay, to go direct to Government 
House, Malabar Point. Here, -in addition to the Governor, I met Mr, 
Ozanne, Director of the Bombay Department of Agriculture, and Dr. 
Theodore Cooke, Principal of the«College of Science, Poona. At an 
informal meeting * next day with these gentlemen, Mr. Elliot, and Mr. 
Bhimbhai, J&sistant Director of Agriculture, Bombay, wo discussed the 
general points to which my attention would specially be directed during 
my tour. • 

On December 12th I travelled with Dr. Cooke to Poona, and there met 
Mr. Howman, who had come over from England in order«to introduce the 
mechanical cream-separator ” and English systems of butter-making 
(para. 264). December 13th was spent in going over the College of Science 
(para. 520), and the Experimental Farm (para. 483) attached to the College. 
Betuming to Bombay, 1 left again on the evening of December I4th for 
Pachora, Mr. Bhimbhai accompanying me. We were met at PaeWa by 
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Mr. P. B. Mehta, a former student and diploma holder of Cirencester 
College, now the Superintendent of the Bhadgaon Experimental Farm. 
Bha(igiu>n, Dec. j inspected the Bhadgaon Farm (para. 482) that day, seeing the cold- 
' weather {rahi) crops, and the Mysore herd of cattle. 1 left the following 

morning, having received directions to. proceed at once to Calcutta to meet 
Sir Edward Buck, Secretary of the Imperial Agricultural Department, 
Guiciitt(i,:Dec. 18- before hy went on tour. Arrived at Calcutta, I spent from the 18th inst. 

to the 22nd inst. in n.aking the acquaintance of the principal officials of 
the Agricultural Department, and in calling upon representatives of 
commeri'ial houses more or less connected witKagriculture. His l^xcellency 
the Viceroy (the Marquis of Laiisdowne) gave me the honour of an inter- 
view, and 1 met also at Calcutta the Hon. Mr. Hutchins, Member of 
Council for the Agricultural Department ; Colonel Ardiigh, Private 
Secretary to the Viceroy ; Mr. Harvey James ; Mr. Finucane, Director of 
Agriculture, Bengal Presidency; Dr. W. King, Director of the Geological 
Survey ; Dr. George King, Director of the Botanical Gardens ; Mr. 
Muir-Mackenzie, Under Secretary Agricultural Department, Government 
of India ; Mr, J. E. O'Coiior, of the ' Financial Department ; fis well as 
M^^ N. Bauerji and Mr. N. G. Mookerjec, of the Bengal Agricultural Depart- 
ment, two Natives who had previously been students at Cirencester 
College. • , 

Messrs. Octavius Steel & Co. kindly gave me information in regard to 
the use of improved agiicultural machinery ; Mr. Ross (Kelly & Co.) m to 
the trade iii and conditions of export of wheat and oil-seeds ; Messrs. 
Miickillican & Co. and Messrs. Kilburn & Co. as to the trade in bones and 
other manures. 

Sir Edward Buck was at this time about to leave Calcutta on a tour in 
part of the North-West Provinces, and thence through Agra, Gwalior, and 
Indore, to Berar, Hyderabad, and finally Coorg and Madras. As theCawn- 
pore district, to which ho was first going, was the one in which Sir Edward 
had previously served, he thought it would be of advantage to me if I 
accompanied liim, and this J was very glad to do. Mr. H. C. Hill, then 
Officiating Inspector General of Forests, was also of tlie party. The first 
riiv-npcro, Dihj. halt was at Cawnpore, reached on December 24th, and here we met Mr. F. 

’ N. Wright, Collector of Cawnpore, Mr. W. B. Wishart, Secretary Upper 

India Chamber of Commerce, and Mr. Muhammad Husain, Assistant 
Director of Land Records and Agriculture, North-West Provinces and 
Oudh. The greater part of the day was taken up in examining the 
experiments which were being tried on reclaiming sterile salty land 
(i/w/r) at two places near Cawnpore. The Gist was the Juhi enclosure 
(para. 7.^>)i second the Amramau farm (para. 76). A brief 

visit was also paid to the Cawnpore Experimental Farm (para. 478), 
Biiiinnr, Doc. 3 1 . evening we pmshed on to Bilhaur, where wo went into 

111 onnip. Deo. 24 - ©amp. For the next few days we constantly shifted our quarters, moving 

2 rt, from village to village, and in the course of our march 1 was enabled to 

get a capital view of the agriculture of this district of the North-West. 
Provinces, and to gain from Sir Edward Buck much that was the result of 
his own experience as a district officer in these parts. The cold-weather 
{rabi) crops were then on the ground, including a good deal of wheat, and 
wo also wont over large stretches of salt-destroyed plains (umr ^ond). 
Besides this, T had the opportunity of seeing, at the different halting places, 

' the village records and maps of the village accountants (^patmiris)^ and of 
learning how the Land Record system was mainhiiined in these Provinces. 
Among the places at which we stop^ied wore Aima. Sanda, and Kaimagar. 
On the morning of December 28th I loft the camp, and, in company with 
Mr. Muhammad Husnit^ rode back to Bilhaur, and thence went by train to 
CaM-niHirc, Dec. Cawnpore, where I made a close inspection of the Cawnpore Experimental 
Farm (para. 478), and of the workshops (para. 286) attached to it. On the 
Eta wall, Due. 30. evening of the 29th Mr. Muhammad Husain took me with him to Etawah, to 
show me the work that had been done in reclaiming ravine land along the 
banks of the Jumna, and in converting it into a *‘Fuel and Fodder Reserve ” 
Aligarh, Dec. 81 . (paras. 70 and 181). We then journeyed to Aligarh, going, on December dlst, 
to the Chherat Farm (para. 75), where we fraw the experitaents which Mr. 

1890 : Muhammad Hu«ain had been conducting on the reclamation of salty land 

Asra, Joa. 1-8. (noul). This done, wc made a short stay at Agra, and I again met Sir 
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Edwarti Buck, and travelled on with him to Jhanai. We stayed with Mr. jhaiiai, Jun. 4. 
Lang, the Commissioner of Jhansi,' and early on the morning of Janwar}* 

4th set out for Raksha, in order to go over some of the rough hilly country 
overlooking Jhaiisi, on which of^)rtK at reclamation had been made. This 
had becu done by embanking the laud, and thus preventing the rush of 
water down the sloping side : the endeavour has been made also to giMW 
trees and grass^ as well as to hold up water for irrigiition purposes (para. 

From Jhansi we passed by rail through the fertile Xerbudda Valley, then imioro, .rail. u-e. 
bearing rich crops of whei^ and oil seeds, and on to Indore, where we 
baited a day. We loft rnTtho Gth inst. for A kola, in Berar, where wo Akoin, .Tan. 7-9. 
again met Mr. II. 0. Hill. I saw here the cultivation on the rich black 
cotton-soil which abounds in these parts. 

Prom Akola wo went, on January 9th, to Poona. Wd Bombay, ami at Poona 
T i^rted company with Sir Edw^ird Jluck, he proceeding to Hyderabad, 
whilst I was to journey on with Mr. Hill tow^•ll•d« Mysore and Coorg. 

During a short halt at Poona I again visited, on January 1 1tli, the Poona rimiui, .ran. ii. 
College, and, in company with Mr. Woodrow (the Professor of Agriculture) 
and Mr. Dadina (the mainager) iho Poona Experimental Farm. The s^ne 
evening 1 started off with Mr. Hill and Mr. Dickinson (lately Deputy Con- 
servator of the Coorg Forests) on a tour which Avas to take ipu through the 
Coorg Forc^sts, and to give me some idea of the working of a f wrest and of the 
duties and relations of the Forest Dc[mrttneut. Wo travelled by rail through 
the Southern Maliraita country, past Belgiiiim, Dharwar and Hubli, into 
Mysore territory, and halted at Bangalore After a short stay hero, we nmujuion*, .ran. 
proceeded to Mysore, which was reached on the 14lh inst. Dii tho l/ith wo 13. 
drove out to Hunsur, and M’'ent once more into camp, being joined by M>siir(>. .inn. i-i. 
Mr McKee, Deputy Conservator of the Coorg Forests. At Hunsur J iiunsiir«.iini, is. 
saw the sandaLwood dep6t of the Mysore (rovernmont, and also tlie 
timber depdl connected with the Oiorg Forests (para I (>4). Oiir route 
from Hunsur led ns through the Hutiigat and Nalkcri Forests, and taking ctoor^? KorcHtn, 
daily, as wo did, long marches through the woods, 1 had a capital oppor- •*»»• *5-92. 
tuuity of seeing tho details of forest management, the estiiblisbmeut of 
plantations, the spread of forests by the securing of natural reproduction, • 

the system of protection by means of hre lines, ami tho methods of 
exploiting limber. Teak ('Jevtona tp'umfh) and Uonne {Pferonirpun marHU- 
phtm) were the most valuable trees grown, as well as Ixnnboos. , 

From Mr. Hill I heard a go(id deal about the Forest School at Debra 
Dun, where tbo native forest snbordiiuites are trained, and which 1 visited 
at a later date. Wo camped on the Idih at Mnrkal, in the eustern zone of 
the Hiitugat Forest, and tlie following day rotle into the middle zone. On 
the 18th we passed into the Nalkeri Forest, and encamped at Xagerhol6. 

Here 1 saw a siindal-wood plantation, amk going on next day into the 
middle and western zones of the Nalkeri fo vsts, we canio across iustanees 
of the class of cultivati<*ii known as himrt, which is"*(jarried on by the 
aboriginal forest tribes, the Kavuhurs We encamped again at Nagerhole, 
agd passing on came, on the *iOth, to Kitrinad, and halted at Arimame Bassi. 

Our next day’s inarch bmught us to Tittimatti, on tho way to whieli we passed 
several coffee plantatioi^s. *At Tittimatti I 'eft my £i iemis, and accompanied 
only liy my native servant I proceeded, on January 22|id, in bullock carts to 
make my way to Muiijerabad, in My^o^c. wlicre I was to meet Mr. R. H. Elliot, 
and to learn something about coifoe cultivation. TJio journey was neither $ 
easy nor uneventful, but it took me through a beautiful stretcdi of country. 1 
first came to Polybetta and Jcmmagtii^li, where I met Mr. Breithaupt, the roiybctta,.ittn.2a. 
secretary to the South Coorg Coffee Planters' Association, and was intro- 
duced by him% a number of tbe planters around, they having, as it chanced, 
met here on tho day of my visit. 1 was shown r»yer several plantiitions and 
saw the picking of the crop and its preparation for market, besides which I 
heard a great deal from the planters as to what were their main rc.{uire- 
ments and their experience (para. 3(12 el Merp) I wa-s ihost hospitably 
received and set comfortably on my way, reaching Mercara on the morning Merc,ni, Jan. 83. 
of January 23rd. Hero Colonel Clarke, Conimissioncr of Coorg, showeik me 
much kindnesf &nd fo^silitated very greatly my rather difficult process 
through the^ to me, unknown country. After calling on Mr. W. S. Sullivan, 

I found my way on to Mr. J. S. Trelawney,at Coover Cooly, where I stayed 
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the night. On the 2r)th I pushed on through Somawarpet and Sanavada 
Santa to Kodlipet, halting there and fixing up my quarters in a disused 
schoolroom. Thence, after much difiiciiHy, 1 succeeded in getting my 
drivers to take mo into Mysore territory, and pushed on to Suorara 
Santa. Here I paid a visit to Mr. Butcher, whose cotfee plantations 1 
went over, and then proceedrd to Suklespoor, halting there for the m|fbt. 
The next morning's miirch (January 2?) brought me to my destination, 
Bartchinhulla, Munjerabad, where Mr. Elliot met me, and here I remained 
until February, 3rd. Under Mr. Elliot’s guidance I went over his different 
estates and neighlxiuring ones, seeing both<^he cultivation and the pre- 
paration of the coffee for sale (para. 363). Mn this way, and in long 
conversations on matters conceiTiing Indian agriculture in general, my 
time was fully and profihibly engaged, and the help Mr. Elliot gave mo 
then and since was simply invaluable to me. On February 3rd 1 had to leave, 
and proceeded by way of Ohickmanglnr aiid'Kadur, the Southern Mahratta 
Railway, and Bangalore, to Madras, which I reached on February 5th. At 
Madras I was met by Mr. 0. Benson, Assistant Director of the Department 
of Land Records and Agriculture, with whom I stayed. His Excellency 
the Governor (Lord Connemara) gave me two interviews, and I also had 
others Avith the Hoti. Mr. (now Sir Henry) Stokes, and the Hon. Mr. 
Garstin, thd two Members of Council ; also with Mr. H. F. Clogstoun, 
Director of the Department of Land Records and Agriculture, Mr. 0. A. 
Galtoii, Revenue Secretary, Mr. J. D. ' Rees, private secretary to the 
Governor, Mr. D. Duncan, Acting Director of Public Instruction, Mr. 
C. G. Douglas, Examiner of Forest Accounts, and Mr. W. Kicss, Acting 
Principal of the Saidapet College. In company with Mr. Rees J visited the 
Saidapet (’ollege and Farm on February 6th (paras. 523 and 188). Early on 
the morning of February 7 th a conference was held at Mr. Clogstoun’s house, at 
which, in addition to Mr. Clogstoun, Mr. Benson, Colonel Olcott, and myself, 
several of the leading native landowners were present, among them being 
Mr. S. Subi'iamania Iyer, Mr, R. Ragunatha Row, and Dr. M. lyaswami 
Pillai ; also Mr. P. Rjijaratna Mudliar, and Mr. C. K. Subba Row, Sub- 
assistiut Director of Agriculture. In this way 1 was enabled to get some 
idea of the most pressing needs of agriculture in Southern India, and to 
learn in w’hat respects its circumstances differed from those m the more 
northern parts. 1 started off the same evening with Mr. Benson on what 
was to me a very instructive and enjoyable tour through some of the 
districts in the southern part of Mn<lras. Leaving Madras, we arrived on 
the morning of Fehruary 8th at Shiyali (Tanjore), after crossing the 
Colorooii river and coming upon the Tanjore delta, where rice was the 
])rincipal cro]) then growing. At Shiyali we were met by Mr. 0. Sabanayugam 
Mudliar, w'bo took us over his estate and showed ns the rice cultivation 
upon it (para. 3 1 7), and his^ well-cared-f or bullocks and improved iron 
ploughs (para. 28:* ). In the evening we continued our journey by train, 
arriving next morning at Maduni. Mr. Ramasubba Aiyar, and Mr. 
Tillauayagam Pillai, the Deputy Collector, the Mayor of the Municipality, 
and other gentlemen met us and drove ns to the farm which formerly 
belonged to the Madura Farmers’ Club (para. ttHD ), but of whidi only the 
dairy -farming portion wsis maintained. Heic crur hosts bad collected 
a number of the subordinate rcv’ouue officials and of the leading taiyatst^ 
and wiJi the aid of an interpreter w’e had a long and, to me, most 
interesting conversation, or rather conference. Similar gatherings of this 
kind were hold at other stopping {places during the tour, and in this way’ I 
was enabled to get much information. Mr. Benson also had arranged for 
repi-eseiitative iiion to come up from some of the more di^ant pai^, such 
as Tiniievelly, whicli, ^or want of time, 1 was unable to visit myself. 

IVe left Madura in the evening, and, passing by Trichinopoly, traversed 
the valley of the Cauveri until, gradually rising to the higher ground, we 
reached Erodev, whei’e soil and cultivation began to alter. Changing here 
on to the Madras Railway, we continued to rise until we came, in the 
afternoon of February 10th, to Mangalam (Avenashi Road) in the 
Coimbatore district. We were taken to see the ** garden ” (irrigated by 
wells) cultivation, and the system of enolosins fields with hedges (para. 
24Cp. . Going on to A.vena8hi itself, wo were raown betel-vine plantations, 
the folding of sheep and goats on the land (para. 320), the utilisation of 
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mud from tank beds (para. 132), tho growing of peronnial cotton (para. 

338), the manufacture of saltpetre (nitre) (para. 133), and the breed of 
Coimbatore sheep. Ijatc in the evening of February llth we left Avenashi, 
and, while Mr. Benson went direct to Salem, 1 struck olf alone to Met la - 
pollium, and thence drove up the hill to Ootacamund, reaching this lovely ontacumund, 
hill station on the morning of tho 12th inst. I was nnfortnnate in not 
finding Mr. Lawson, the (lovorameiit Botanist, in rosideiiee, biibl met Mr. 

D. Hooper, the Government Quinologist, and also Major-General Morgan, 
who told mo a good deal alx»ut tea-growing in the Ncilghcrries (paras. 3r)7 
and 358). The next morjiifig Mr. Hooper took me over the Govornmout 
cinchona plantations anCstoros, and also over tho Dodahetta Tea Estate. I 
left Ootacamund on tho evening of the 13th, and joined litr. Benson at 
Salem on the 14th. Preparations were then being matle for an Agricultural 
Show that was shortly to bc^hold here. Mr. Benson and 1 drove out some 
10 miles into the country and saw the cultivation both oii uiiirrigated 
(“dry”) land and on that irrigated from “tanks,** and that W'atored 
by wells (“ garden ** land). Mille%i, tolKicro, sugar-cane, and many kinds of 
vegetables were proniiueiit crops, and here I saw the old-fashioned w'ooden 
sugar-mills at work (para. 287). On our way back J went t(» sees Mr. 

Hooper, Deputy Conservator of Forests, and had a conversation with him 

upon the administration of forests in Madras. Tho same Evening 1 left 

Bglem and returned to Madras on February 15th, where 1 paid a second Mniini«.reh.i5-ie. 

visit to the Saidapet College and had an interview with Air. Kiess, tlie 

Acting Principal, after which His Excellency the Governor gave mo a 

second audience. Tho next day 1 visited tho Hon. Mr. Stokes arnl 

subsequently Mr. Van Gaezel, tho Chemical Examiner of Madras, leaving in 

the evening for Bombay, en roatf for Saiigor in the (^/oritral Provinces, 

where 1 was to meet Mr. J. B. Fuller, C’ommissiouer of Settlements and • 

Agriculture, Central Provinces. The first portion of tho journey took me 

through the Bcllary and Raichur districts, and 1 arrived at Bombay on tins »nnibii.v, Ffb. ih. 

morning of February IHth. I employed the day in interviewing commercial * 

men in Bombay and in getting from thcmi information «‘is to the conditions 

of the trade in wheat (para. 37(5 rt m/.), oil-seeds ( j)ara. 388), cotton (para. 

338), feeding cakes, (para. 127), bones (para. 142), and other man urcs, as 
well as agricultural machinery. Among others 1 mot :VTr. John Marshall, 

Secretary of the Bombay Chamber of Commerce, Messrs. Finlay, Muir aiul 

Co., Messrs. Volkart Brothers, and Mr. Hhallis. Fii tho evening I left agai?i,* 

going on, r/d Bhusawal and Itarsi, to Bangor, which was readied on the snuirur, Fob. 20. 

morning of February 20th. Mr. Fuller arrived in camp on the 21st, and 

meantime I had a k)ok at the cultivation around, a groat deal of it 

consisting of market-gardening. We did not move on until the morning of 

the 23rd, but then shifted our camp d<aily until in successive stages we 

reached Damoh on February 28th. Mr. ?r. C. Wilson, Settlement Officer, 

joined us on the march. The principal crops which 1 sa^ib were wheat, liiisced, 

gram, and other pulses. During the journey T was made acquainted with 

the systems of Land Classification and of Land Settlement (para. 46) 

•adopted in these Provinces, and 1 examined in many places the work and 
mapsof the village accountant (/luf/ru/v) staff, and their respective iii-spectors 
find district inspectois. Wo camped at Dongasara on the 23rd, and on thu 
24t]fl^ after passing Sanoda, wc halted for the night at Shah pur. Up 
to now we had been going over the black soil of the Saugor district, 
but on the 25th ve crossed on to the redder soil of the Viqdiiyan snndf 
stone formation, and arrived at painoh on the evening of February Peb. 27. 

27th. I took leave of Mr. Fuller the next morning and pushed on to .i„i,haiiKire, 
Jubbulpore^ Here I called upon Mr. Lind.sav Neill, Divisional Com- Murohi. 
missioner, and Colonel Yap Someren, Conservator of f*c)rests. Tn the 
evening I left for Allahabad, arriving at the latter place on tho morning of .MiubaiNid, 
March 2nd. I made the acquaintauce hero of (the late) Mr. S. A. Hill of tho •'*“*''‘** *• 

Muir College, one of the few scientific chemists sent out^rom England to 
India. I had a long conversation with Mr. Hill relative to the position of 
scientific men (para. 436), and the prospects of Native students becoming 
workers in chgmical science (para. 423). The same evening I trat^cllcd 
towards Caw^ipore, came there next morning, and went out to the Cawnporc Pa^^-npore. 
Experimental Farm (para. 478). The corn crops were at this tinffi nearly .March 3 - 4 . 
ripe. Mr. J. F. Duthie, Director of Botany for Northern India, joined me 
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in tlic cveuing, ami next morning wo went together to the Cawnpoie 
.Farm, where 1 niaile I he acquaintance of Mr. T. W. Holdcrnesd, Director 
of the Department of Land Records and Agriculture, North-West Pro- 
vinces and Oiidh. We drove out to the J&hi Reserve and the Amramau 
Farm, to see the experiments carried out on the reclamation of sterile 
salty land {hhut) (para. To). In the evening Mr. Duthie and I left for 
A1 gaih, where, on 5th March, we carefully inspected the Chhorat Farm 
(para 75), and on 6th March the Gnrsikrdn Farm (para. 75), at both of 
whicli places experiments on salty land {jusar) reclamation were being 
conducted on a large scale, and were kept und^ botanical observation by 
Mr. Duthie. On 7th March we loft Aligarh, Mr. l^ithie going to Saharan- 
pur and I to Meerut. I called on Mr. Whitoway, the Collector, and in the 
afternoon 'was driven out to see the splendid market-garden cultivation 
carried on around the city by the Jut, Lodha, and Sani castes (para. 1411). 
1 also was shown over the farm belonging t6‘ Rai Bahtulur Debi Singh, 
which was formerly an Experimental Farm of the Agricultural Department 
of the North-West Provinces and Ou^, and on which improved iron 
ploughs are still employed (para. •17tJ). The iiex t morning I drove on to the 
Raljooghur Farm (para. 26y), at Ilapnr, wdiere there is an Army Remount 
Depot, and where hor.se-l>rccding operations are carried on. Captain 
Goad, Assistiuit Superintendent of the Remount Department, took me 
over the Depot inid Farm, and showed me the horses and the methods of 
cultivation employed, such as the growing of. oats and lucerne, ploughing 
with iron ploughs drawn by horses instead of bullocks, and the working of 
wells by horses. Leaving Hapiir on the morning of Dth March, I returned 
to Meerut, and then went on to Delhi, whore I spent a day seeing the 
sights, and left again on the morning of the 11th for Saharanpur.' Arrived 
there, I met Mr. Duthio and also Mr. Patterson, the Collector. On 
1 :^th March M r. Gullan, the Superintendent, took me over the Saharanpur 
Botanical Gardens (para. 47U), .md in the afternoon wo went to the 
Saharanpur Agricultural Show (para, 541), which was specially interesting 
to me as being the tirst of the kind 1 had seen in India. At the invitation 
of Colonel Dean, Superintendent of the A rmy Remount Department, I 
saw the Saharanpur Depot on the morning of the llUh, the horses here 
being principally Australian horses (“ Walers’’) imported for the use of 
iuedium cavalry and field artillery. Colonel Dean also drove me over the 
.adjoining farm, lucerne and oats, as at llapur, being largely grown. After 
this, I posted from Saharanpur to Dehra Dun, reaching the latter in the 
evening, and going to Mr. E. Feriiaudc/., then Deputy Director of the 
Forest School. 'I’be next morning T (‘ailed on Colon^ Bailey, the Director, 
and shortly afterwards Mr. H. C. Hill, Otheiating Inspector General of 
Forests, arrived. The sessional examinations of the Forest School were in 
progress at this time, and as thete were vfva voce ones, I took the oppor- 
tunity afforded me of attending them, and of ascertaining in some measure 
what the standard Ifi teaching attained in the Forest School was (para. 
5'2 i). Mr. C. Bagshaw, Conservator of Forests, Central Circle, I^rth- West 
Provinces, (the late) Mr. W. E. D’Arcy, Assistant Inspector General oJt 
Forests, Mr. L. Mercer, Deputy Conservator (Dehra Dim district), and Mr. 
A. Smythies, Instructor of the Forest School, '^erq present, in addition 
to <^>lonel Bailey, .Mr. Hill, Mr. Fernandez, and myself. I attendo4< the 
examinations for four successive days, and was allowed to question a 
Clumber of the candidates in chemistry and in vegetable morphology 
(para. 526). 1 also went over the school buildings, chemical laboratory 
and iiiusoums. On the night of IKtK l^Iarch I left Dehra, going back to 
Saharanpur, and thence to Meernt, whei‘e the Nauchandi Fair and Agri- 
cultural Show was being hold (para. 541). This iuteresteiTme greatly, 
e pccially the ploughing competition (para. *279), and 1 met again Mr. 
Uolderness, Mr. White way, and Mr. Mukammad Husain. 1 returned to 
Saharanpur the night of the 20th, and spent the next three days there, 
going over the Botanical Gardens, the Museum and Herbarium, and being 
taken by Mr. Gollan to see the cultivation of the neighbourhood, which 
waa largely market-gardening of a high class, the cultivators being princi^- 
pally SAiiis. At Saharanpur 1 met Mr. Benson, tjfie District Judge, at 
who e house I was staying, and who was brother of the Assistant Director 
of Agriculture, Madras ; also Mr. W. Ward Smith, Executive Engineer, 
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f^astcrn Jumna Canal, from whom I learnt much about the irrigation 
syatom of the North-West Provinces. On 24th March, at Mr. Ward 
Smith’s suggestion, T travelled to Ilurdwar. and was fortunate enough to 
find there Mr. King, the Execdtive Engineer. Mr. King most kindly took 
me to see the head-works of the Oiingos Canal, and the system by which 
the Ganges is diverted into the canal. After this 1 drove in a light native 
cart along the side of the canal from Hurdwar to Kiirki, seeing, 

011 the way, the three groat woi^s by means of which the caiiaris carried, 
firstly under, then through, and lastly over, the river torrents that cross 
its path, in the evening I reached Rurki, and took the train for Lucknow, 
passing ett route throt^t^Kohilkhund and thence into Oudh, arriving at 
Lucknow on the evening of 25th March. On the 2l)th 1 was mot by Mr. 
Muhammad Husain, and went with him to the rjiickiiow Rotanicsl 
Gardens (para. 479), which arc under the charge of Mr. Ridley, the Super- 
intendent. Next morning f. left for Cawnporo, and became the guest of 
Mr. Holderness, Director of Land Rociirds and Agriculture, North-West 
Provinces and Oudh. 1 stayed from then until 2jid April in the Cawii- 
poro district, being taken on dailj excursions by Mi*, lloldorncs'i, as well 
as minutely examining the Cawiiporc Experimental Farm. We went over 
several Estates belonging to the Court of Wards, and among other places 
visited Rura, and spent the day in seeing ditforeiit holdingt^oii either side 
of the canal (Jjower Gange<« Canal, Etawah branch ). I4ore the influence 
of canal irrigation was very, marked (para. 8S). On 2nd April the corn 
crops of the experimental plots at theCawmpove Farm were being brought 
in, threshed, weighed, arid recorded, and 1 saw this in progress ( para. 478 ). 
In the evening of the same diiy T left Cawnpoiv in compiiny w’ith Mr. W. 
B. Wishart, on a tour through the indigo-growing districts c»f Hehar. 
After passing Mirzaporc and ("hunar, the Ganges was crossed ut Mogul 
Serai on the ilrd April, and we proceeded to Gahinar, where wo stayed 
with Mr. George Fox. Here for the first time I saw the indigo crop grow- 
ing, and also the machinery used in tlie manufacture (para. 1148 ft 1 

also saw in the neighbourhood some e.xcellent market-garden cultivation 
by men of the Koerf oaste. From Gahniar wre went on to Belieea, in the 
Shahabad district, and were received there by Messrs*. 'Phomson and Mylne. 
On the following morning T was driven over a consideraldu portion of tlie 
Beheea Estate, and saw not only the cultivation of sugar cane, but also the 
manufacture of sugar by the a:d of the Ihdieeainill (paras. 287, 28^, .‘1.80),, 
the shallow evaporating- i»au (paias. 291, 331), and the centrifugal drier” 
or sugar ‘‘ turbine ” ( para. 292), introduced by Messrs. 'J'homson and Mylne. 
Tiidigo was also largely cultiv'uted on the Estate. 1 was also shown the 
records and maps kept by Messrs. Thomson and Mylne for the purpose of 
managing tbeir Estate, which extends to about 2r»,(K10 acres. In the evening 
wc journeyed on to Garaul on the Tirhost State Railway, and visited the 
Batoulia Estate and factory, which are under the charge of Mr. F, G. Wilkin- 
son. On the 7th April we t<M»k the train on to Mozii ll^jrpo'X'., where E was 
entertained by Mr. A. C. Brett, the district Judge. At Moziiiferpore 1 met a 
Jarge numoer of Indigo planters who had come in from the surroiiiuling 
districts, as also Mr. Schrottky, who bad been resident some trim© in India, 
and was then reg^rdifil by some as a “ chemical expert ” in the 
ipargifaftiiru of indigo (para. 349). On the 8th instant a visit was 
paid to .the Jainjiur Estate, Motipore, then managed by Mr. H. 
Abbott, and hero Mr. Wishart and J stayed a couple of days, return^ 
ing to Moziifferporo on the evening of the Otli. On the 11th instant 
we went to see the Bhicanpur faeWiry and estate of Mr. Cf. Ricliardsoii, 
comprising, in all, 7,()()0 acres. In the evening J set off alone to make my 
way to Pu^i in the Diirbhanga district, whii'h h readied next day after 
riding 30 miles on a trolly kindly provided for mo by Mr. Walton, the 
engineer of the lino, the extonaion from Durbhanga to Pupri not being 
then completed. At Pupri Mr. Robert Wilson took me over liis factory 
and land, and showed me the different experiments lie had made in 
manuring for indigo (para. 348). On the morning of the 14th I storted 
back on my trolly journey to Durbhanga, and thence went l^ rail .right 
on to ^gowji^ in tl\p Champaran district, w^here at Mr. J. J. Macleod’s 
estate (Lall Seriah) I again met Mr. Wishart. Wo spent two d^s here, 
and saw the cultivation in the neighbourhood. Two outlying factorienon the 
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April 17. 
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Beheea, April 20. 

Alli^bad, 

April 22-24. 


Biiti, April 24-20. 


Gawnporc, April 
27— May 2. 


estate were visited, viz., llajghat (Mr. D. C. Reid) and Dhokrah (Mr. H. 
Apperloy). Oti the afternoon of the Itith wo all travelled to Motihari, 
where on the following day there was to a parade of the Behar Light 
Horse. Hero again 1 met a largo number of the indigo planters of uie 
districts around, as well as Mr. W. D. Blyth, the Collector, and Mr. Seeley, 
engineer. From Motihari we went on the evening of the 17th April to 
Pepra, and.stoppcd at Mr. Wyatt’s factory. On the 18th we drove from 
Pepra to Mr. W. B. Hudson’s at Seeraha, and went over his estate and 
factory the day following, leaving in the evening for Bara (Mr. Gales), 
and thence by train to Beheea, where I parted cemmany with Mr. Macleod 
and Mr. Wishart, and paid another short visi¥ to Messrs. Thomson 
and Mylnc. On the morning of the 2l8t T took the train to Allah- 
abad, and, arriving there in the evening, met Mr. A. J. Hughes, Super- 
vising Municipal Engineer. North-West Provinps and Oudh. It had been 
arranged, with the consent of the Government of India, that 1 should visit 
certain towns in the 'North-West Provinces whore it was proposed to 
introduce new water supplies and sewergge schemes, and 1 was to report 
upon these from a chemical and agricultural point of view. 1 had ori^nally 
inteivied to make a short tour in the Punjab after my return from Tirhoot, 
but I found the season too far advanced to permit of this, the cold-season 
\mhi) crops beiivg already off the land. Consequently I adopted the alter- 
native plan and ^visited in succession Allahabad, Cawiipore, Benares, and 
lastly Naini Tal. At Allahabad, on April 22nd,' in company with Mr. Hughes, 
T saw the new waterworks then in course of construction. In the after- 
noon I was shown over the Allahabad Grass Farm by Colonel Marriott of 
tho Commissariat Department ( para. 215 et and he explained to me 
the system on which the Farm is worked. Grass was then being cut and put 
into silos (para. 224). On the morning of the 23rd I examined with Mr. 
Edmonson, the sanitary officer, the system of town-cleansing, tho trenching 
of night-soil upon land at Fiitteporo Bichwra (para. 149), some little dis- 
tance out of the town, and another site at Naini which it was proposed to 
utilise for a sewage farm. At Allahabad I met a^ain Mr. S. A. Hill, also 
Mr. F; W. Porter, the Collector, and Dr. Hall, Superintendent of tho Gaol. 
I went with Mr. Hughes on the moniing of the 24th to see the pumping station 
and new intake from the Jumna. After this I left Allahabad and travelled 
wnth Captain F. C. Cliapman toBharwari on the East India Railway, from 
which place wo drove on to Captain < 'hapmar s Estate at Bati, crossing the 
Ganges shortly before coining to our destination. The Estate is in the 
Province of Oudh, and comprises about 18,000 acres situated along the 
banks of the Ganges. ' Here 1 saw how Captain Chapman, by making a vast 
embankment and keeping out the Ganges, as well as by draining and pump- 
ing, had succeeded in reclaiming and cultivating a large amount of land 
that wj^s formerly a lake (para. ^ ). The steam-plough was then at work 
on a portion still unp[iclaimed (para. 281). A good deal of ravine land was 
also reclaimed by terracing and by keeping back surface flow of water (para. 
70). Two days were spent here in riding over the property end seeing 
the villages included in it and also their cultivation. I travelled to Cawnporef 
on the evciiin'g of tho 28th April, and put up at Mr. Wisliart’s. The next 
morning I went witli Mr. Wishart to the h<ixdi\ and ttfok samples of wheat, 
tho ditlercnt impurities in which w’ere subsequently separated out fbf me 
and determined in Mr. Wishart's office (para. 384). We then drove to the 
oinal side nnd saw the plot of laud called “Buck Sahib’s village,” on which 
.Kachhi cuUivators use the town refuse, and after that to other land out- 
side Cawnnoro where night-soil was being trenched (para. 149). 

On the 28 h 1 went over some cotton mills, and on the 29^1 inspected, 
Avitli Mr. Hughes, the pfbposed intake of water from the Ganges, after 
wh'ch f me' Mr. Walter Butler (engineer), Mr. F. N, Wright (the Collector), 
Major Baddeley, of the Army Harness Factory, Dr. Condon (civil surgeon), 
and Mr. J. Rogeia (engineer). The next day Mr. G. B. Allen took me over 
Messrs. Coiiper, Allen and Co.’s Army Boot Factory and tbeni went'^on 
to the Cawuporo Experimental Farm. The next day, after insp'ectin|r 
the site for a proposed sewa^^e farm, Major Baddele^ook jne to see the 
Army Harness Factory, and. in the evening, Colonel Worsley and I walked 
' over the^Cantonment Grads Farm (para. 214). On May 2^d I met Mr. W. 
J. Wifton,’ junior secretary, Irrigation Depanment, North-West ProvincM 
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and Oudh, and travelled wilh him the same evening to Lucknow, 1 going on • 

to Benares. Here Mr. A. R. Wilson, municipal engineer and resident Benares, May 3-s. 

engineer of the Benares Waterworks, took charge of me, and we visited the 

proposed intake from the Ganges, and on the following day the land 

intended to be utilised for the purpose of a sewage farm. At Benares I 

made the acquaintance of '!Mr. Adams, the Commissioner, Mr. James 

White, the Collector, and Mr. W. Venia, analyst to the Municipality. From 

Benares I returned, on May 5tli to Lheknow, where I met Di^ Fiihrer, Lucknow, May 6. 

keeper of the Lucknow Museum, and Mr. £. Smith, of the Arclueological 

Department. 1 went over the Museum, and then drove out to sec an artesian 

well-boring 1,200 feet dee^^hich it was hoped would give a supply of water 

for the city. In the af tern^n 1 left again by the Oudh and Robilkhund 

Railway for Naiui Tal, meeting en route Colonel Pitcher, formerly Assistant 

Director of Agriculture North-West Provinces and Oudh, and Mr. W. J. 

Wilson, with whom I continqpd the journey. Naini Tal was reached the NniniTwi.May 7 - 
afternoon of May 7th, and here I stayed until May lOth. At Naini Tal I 
met a number of the officials of the North-West Goveniment, and had many 
inferesting interviews. Among theso I would mention one with His Honour 
the Lieutenant Governor (Sir Auckland Colvin), and several with Mr. T. 

W. Holderness (Director of the Agricultural Dey»artment), Colonel Pitcher, 

Mr T. H. Wickes (chief engineer North-West Provinces and Oudh), and 
Mr. A. J. Hughes. In addition, I h.ad the pleasure of meeting the Hon. W. 

Woodburn (Chief Secretary to Government) and Colonel* Krskinc ; also 
Mr. R. Smeaton (Financial Secfretary to Government), Mr. C. J. Connell 
(Secretary, Board of Revenue). Colonel Thomason, Colonel Harrison 
(chief engineer Irrigation Brsinch North-West Provinces and Oudh), Dr. 

Richardson. (Inspector General of Civil Hospitals), and Dr. G. Hutcheson 
(Sanitary Commissioner). During my stay I was the guest of Mr. W. J. 

Wilson, whose experience in irrigation as well as in experimental work 
on reclamation oE salty land {mar)^ and on the estsildisliment of Fuel and 
Fodder Reserves/’ was of great advantage to me. Mr. A. Grant, supervising 
engineer Irrigation Department North-West Provinces and Oudh, was also 
staying there. An inquiry, similar to those <at the other towns in the North- 
West Provinces which F had visited, was then in progress, and, at^cordingly, I 
exandned the proposals both for utilising a fresh water supply .and for 
disposal of the sewage of this hill sbition. On May 17th I left Naini Tal, 
calling, on my way down the hill, at Mr. S. L Whymper’s, an old schofd- 
fellow of mine. Taking the train at K.athgodam, I travelled on to * 

Bareilly, and thence, rid Saharanpur, to Umballa, which was reached by 
the evening of May 1 8th. Posting from here through the night, I came next 
morning to Kalka, and* finally arrived at Simla early in the afternoon of Simla, May i*j. 
May 19. I stayed in Simla from that date until July 14. I employed 
this interval in putting together the notes F had taken during my tour, in 
reading Settlement and other Reports of the districts I had visited, as well 
as the priocipal Government papers upon subjects withd^hioh my inquiry 
was more specially concerned. I had also the opportunity of meeting a 
number of me high officials of Government, all of whom received me most 
kftidly and gave me much assisfiance. Ilis F*xcellency the. Viceroy espe- 
cially showed much inter^t in the matter of my inquiry, and gave me 
renewed interviews. The Members of Council, Sir David Barbour, Sir George 
Chesiify, Sir Charles Elliott, the Hon. Mr. Hutchins, and Sir James Lyall 
also allowed me to discuss with them the views I had formed. Among 
other officials whom I met, and by whose experience 1 benefited greatly, . * 
were the Hon. W. C. Benett (then acting for Sir EdwardBuck in the Agricnl- 
tural Department), Colonel Forbes (Inspector General of Irrigation).Gencral 
Badcock (Conamissariat Department), Mr. Muir-Mackenzie ( Undersecretary 
Agricultural Department), Mr. H. C. Hill, Dr. George Watt, Mr. Harvey 
James, Mr. J. F. Finlay, Hr. J. E. O’Conor, Mr. F. A. Robertson (Director . 
of Agricultural Department, Pnfijab), Mr. S. A. Hill, and Major Elliott 

S [>mini88ariat Department). ' The library and records of tbo A^icultural 
partment were placed at my disposal, and Mr. Tucker, the Registrar, 
helped me in evei^ way he could. Before leaving for my second tour, I 
drew my genqjraf conclusions in tbo form of Preliminary Notes,” wllich 
wm printed ahd eiroulated, and subsoquently discussed at the Agricultural 
Conference in the following October. * ^ 
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.leyporo, July 17- 


Ahmedalmd, July 
20 - 21 . 


]Nadiail, July 22. 


Baroiln, July 23. 


Miliim, July 24. 


Bombay, July 2A 


Poona, July £6- 

28 . 


Second Tour, .July 14th to Sept. 12th 1890. 

Just after the rains had set in I started off again on my travels, and 
leaving Simla on July 14th in company with Dr. Hendley, of Jeypore, 
made my way again to the plains. Passing by way of Delhi, we arrived on 
the evening of July KUh at *'eyporp. Here I had an agricultural talk with 
the chief ^Member c£ Council of the Jeypore State, Bai Bahadur Kanitee 
Mookerjee (paras. 110, 212), and after seeing, under Dr. Hendliy’s guidance, 
the 'Museum, Hospital, School of Art, the Jeyporo Cotton Press, &c , I went 
on to Ahmedabad, ai riving there on July stayed with Mr. H. B. M. 

James, the Commissioner, and the next morning we were joined by Mr. 
Ozanne (Director of Agriculture, Bombay), and Mr. Middleton (Professor of 
Agriculture, Baroda College), who were to be my guides and companions in 
my tour through t he Bombay Presidency. spent two days at Ahmedabad 

seeing the cultivation of the neighbourhood, iucluding irrigation of land from 
•tanks, also the growing of perennial cotttm, the sowing of rainy-seasozi crops, 
and the preparation of laud for rice, aft'd the transplanting of rice. From 
Ahmedabad we passed on, early on the 22nd, to Nadiad, where we wore 
jofticd by Mr. Kachonio Jadhaya,a Native in the service of the Gaekwar of 
Baroda, and, formerly a student at Cirencester College. We were met at 
Nadiad by BaicBahadur Bocherdas Viharidas Desai, a leading agriculturist, 
by Mr. Motihhai, the President of the Municipality, and by the Secretai^ of 
the Nadiad Agricultural Association. After visiting a store in the town 
established for the purpose of selling pure sfeed (para. 310) we went to the 
Experimental Farm of the association (para. 484), and to Mr. Becherd.as’8 
own farm. After this we ‘ went out again to see the cultivation of the 
neighbourhood, the fields enclosed with hedg:iR (para. 240) and with 
borders of grass around them (para. 211) being prominent features. We 
also visited here a hospital (Piiijrapol) fo/ disabled and dying cattle. The 
same evening we left for Baroda, and stayed there with Mr. F. A. H. 
Elliott (Survey Commissiom r). On the next morning we went over the 
fields out of which it was proposed to form an Experimental Station and 
Farm in connection with the Baroda College (para. 48r>). After breakfast 
we drove to the Gaekwar of Baroda’s palace, and had a long interview with 
His Highness, principally upon the subject of agricultural education. Subse- 
quently wo visited Mr. Eacherao Jadhava’s experimental station, and his 
laboratory (para. 485), and still later the Baroda College (para. 521), meeting 
there the Principal, Mr. G. S. Tait. At Baroda I also mot the Resident, 
Sir Harry Prendergast, and Mr. W. S. Price, superintendent of the 
Baroda Survey. In the evening we left, and travelled to Palghar in the 
Thana district, whence wo drove to Mabim. Here we saw the splendid 
“ garden ” cultivation, the groiving of sugar-cane, plantains, ginger, betel- 
r/«c, and other remunerative crops (para. 119), besides the system of seed- 
bed formation, ktt'own as rah (para. 137), for rice and millet {ndgli) 
growing. At Mahim wc met Mr. Dhondo Yinayek Dandekar, a leading 
landed proprietor, Mr. Padmaker Narayan, Mamlatdar of Mfihim, and 
many others. In the afternoon, we drove back to Palghar, and thence by 
train to Bombay. The next day I called on Mr. John Marshall, of the 
Chamber of Commerce, and had a long talk with nim on the subtect of 
wheat-cleaning (para. 37d et my.', and oil-seed cleaning (para. 38 h) and 
upon the trade iu cotton (para. .338). From Messrs. Croft, Wells and Co. 
I gathered information on the collection and export of bones (para. 142), 
from Messrs Volkart Brothers on tri»de in cotton, hones, and manures, and 
from Messrs. Glade and Co., on the manufacture and trade ip oil- cakes 
(para. 127). On the 25th inst. we went on to Poona, I leafl^ the others 
at Kirkee, as I was to be His E.xcellency the Governor's ( Lord Harris) guest 
at Ganesh Khind. Mr. Leo Warner, Pelitical Secretary to Government, 
was also staying at Ganesh Khind at the time. With Mr. Osahne I went 
over the Ganebh Khind Gardena (para. 486), and on July 28th drove 
with him and Mr- Middleton to Mundwa, a few miles out of Poona, to see 
the.8ugaT-cane and other cultivation of the district which is carried on by 
canal irrigation and the use of night-soil (poudrette) (paBa.^149). We also 
went over a distillery.- where spirit is made from* the fruit of the MdhMd 
treee In the afternoon I met at the office of the Department pf Li^nd 
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Records and Agriculture Mr.Bhiinbhai,the Assistant Director, and later on 
we held a conference with the principal landowners, agriculturists, and 
of Poona. Among those present, besides Mr. Osanne, Mr 
Middleton, Mr. Bhimbbai and myself, were Rai Bahadur Mahdeo Govind 
Banade (Judge under the Deccan Relief Act), Rai Bahadur 'Yeshwant 
Moroshwar Kellmr (Oriental slnterpreter to the Governnfbnt), Mr. 

Dorabji Padamji (President of Poona Municipality), Mr. Naoroji 
(manager of Reay Paper Mills), Mr. Namjoshi and Mr. Ghotandekar, 
editors of native papeuf Mr. Kupaswami Mudliar (secretary of the 
^ri-Horticultural SocidCy of Western India), Mr. Dondekar (Educational 
Inspector of the Berars), Mr. Nata and Dr. Ghole, landowners. 

We had a long and interesting conversation and interchange of views, 

more especially on points connected with forest administration, questions 

of irrigation, and agricultural education. In the evening wo started off by 

train for Belgaum, which we reached on the 29th July, and stayed with Mr. neigauin. Juiysa- 

A. Keyser, the acting CommissioneA Mr. J. Fairlie Muir,- the Collector, met ^o. 

us later on, and we went out to see the extensive rice-growing by the tank 

irrigation system. At the Collector's office was a large collection of Hhe 

implements in common use in the district, and from the Disjbrict Deputy 

Collector, the Hon. Gahrshitapa Virbasiipa, we heard of th^ success which 

had attended the efforts to popularise the system of Government Advances 

(taccavi) for agricultural purposes (para. lOfI). Next day we inspected the 

farm attached to the Agriculfsiral < dass of the High School (para. 522), and • 

then went to see the market-gardening around the town. At noon we left 

for Bellaigr, passing cn Dharwar, Gadag, and Hubli. At Hellary, Beiiary, July si. 

where we arrived on the morning of 3l8t J uly, Mr. A . Sabapathi Mudliar met 

us and took us to his farm, whore he showed us the utilization of prickly * 

pear as green-fodder (para. 23d), the Swedish ploughs which he uses on 

his estate (paras. 277, 2(U), and the preparation of bones for manure 

(^para. 14,3). Owing to the late coming of the monsoon and absence of 

irrigation there were hardly any crops on the ground, so we did not stay 

long here, but retraced our steps to Hospet, which we came to in the juiy gi. 

afternoon. Mr. C. H. Goud met us here, and under his guidance we saw 

the rice and sugar-cane cultivation of the district. 'J'he enclosure of the 

fields with trees (para. 240), and the lopping of the trees for supplying ^ 

green manure for the rice fields, para. 130), as also the (growing of grass 

for cattle along the water-channels (para 211 ), were peculiar features here. 

Irrigation is by means of channels taken off from the River Tungabadra, 
and the cultivation is oftcellent : the cultivators are mostly of the Lingayat 
caste. Iron sugar-mills are used extousively here (para. 289). We were 
entertained at Hospet by Mr. F. Parsons, l(ead Assistant Collector, and the 
day following visited the ruins of Humpi. In the evening wo loft by train Humpi, Auguit i. 
on the return journey to Poona, but Mr. Middleton aifd 1 baited a day at 
Bijapur, where we called on Mr. Fleet, the Collector, and were shown Bijapiir,Aiig.2-8. 
much kindness by Mr. F. Goldsmid, Superintendent of Police. Continuing 
■ ohr journey we reached Poona on the morning of 3rd August,- and, Poona, Ang. 4. 
meeting Mr. Ozanne again^ we went over the Poona Experimental Farm 
together. After this* 1 had a long' interview with Mr. Wroughton, 

Oonsdhrator of Forests, with reference to forest matters in their relation 
to agriculture in the Bombay Presidency (para. 174). In the afternoon ^ 

Mr. Ididdleton and I went over the College of Science, and then once more 
with Mr. Woodrow to the Experimentol Farm, where we met several of 
the pupils of the Agi’icultural Class. Jn the evening Mr. Ozanne, Mr. 

Midoleton and I left for Kalyan, where we halted^ few hours to see the Kaiyan, Aaifs. 

rice and millet {ndgl%) cultivation in these wet parts of the Western 

Ghfits. Then resuming, we travelled up the Tull Ghats into the Nasick 

district and alighted at Igatpuri. Here we saw more rice and millet (ndglt) 

cultivation, some of it by the seed-bed system called rfi5, •there being no 

irrigation, but simply very heavy rainfall. Buffaloes were here the plough 

cattle (para. 260). In the evening we took the train again and reaclied 

Paohora on the morning of 6Gi August, going on thence to the Bhadgaon Bhndgaon, Aug- 

Farm, which \fe reached after crossing four different rivers ; thesis were 

then in flood, and presented considerable difficulty to our passage. 

Arrived at the Farm we went carefully over it (para. 482), seeing then 
the rainj-seuion (hharif) crops, jnst as on my previous visit I had seou 
y 24266, * E E 
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the cold-weather {rafn) crops. Wo also saw the herd of Mysore cattle 
(para. 2o5), the formation of a hahuh {Acacia arahica) plantation 
(para. 186), and the making of silage (para. 226). The next day we 
left, and, after visiting a cotton-cleaning {tiiiming) factory cn at 

Pachora I piirted company with Mr. Ozaiine and Mr. Middleton. Taking 
the train on to Nagpur, 1 arrived there on the morning of the 8th, and 
went to Mr. J. 11. Fuller s, whore I stayed this and the next two days. At 
Nagpur I had an interview with Mr. (now Sir Alexander) Mackenzie, the 
Chief Commissioner, and among others £ mot'^nd discussed agricultural 
matters with Mr. J. Neill (Judicial Oommissionm). Mr. A. Munro (Direc- 
tor of Public Instruction), Colonel Van Someren and Mr. B. T. Thomp- 
son (Conservators of Forests), and Colonel Scott. Mr. Fuller took 
me over the Nagpur Experimental Farm# (para. 480), the manage- 
ment of which is in the hands of Mr. Mahaluxmivala: After this, 
we inspected the Agrumltuml Class and museuin (para. 524), Mr. Joshi, 
formerly a Poona student, being teachdl' of agriculture. At other times wo 
visited the plots of land cultivated by the students of the Agricultural 
Clas.s, and also the land outside the town where the night-soil and town- 
refuse are utilised by the Kdchhin and other cultivators who have followed 
their example ^ 4 )ara. 14i>). On the evening of August 10th 1 left Nagpur 
for Calcutta. At Allahabad 1 met Mr. A. J. Hughes, Supervising Municipal 
Engineer North-West Pwivinces, and travelled part of the way with him, 
hearing from him what had been ilone in furtherance of the sanitory schemes 
we had discussed before. It was now the middle of the ininy season and a 
great part of the district passed through was covered with w'ater. Arriving 
at Calcutta on the morning of the l.Htli, T spent the day with Mr. Finiicane, 
Director of Land Records and Agriculture, Bengal, and, in the evening set 
off with him and Mr. P‘. Nolan, Revenue Secretary, for a short tour in Eastern 
Bengal. The train took us as far asOoalundo, Dr. Comins, Superintendent 
of Emigration, travelling with us. At Goal undo we embarked on the steamer 
for Scrajgunge, and (lining the sail up the Brahmapootra river we saw the 
numerous villages on the islands dotted about on the river or along its banks, 
together with their rice and jute cultivation (para. 374,. At Serajgunge, 
Mr. Cuthbert Macdoncll, manager of the Scrajgunge Jute Mills, and his 
.assistant, Mr. Ogbounie, met us and took us off in their steam launch to 
their house. We stayed hero until the 17th, and met Mr. Andrew Hannah, 
Mr. S. G<iwaii, and other jute commission-figents. On the 15th iust. we 
took a long trip of about 30 miles in the steaiii iauiich to Solanga, going up 
the streams then intersecting the country and nliting the jute and rice 
growing everywhere along the banks. On the 10th we saw over the 
Scrajgunge Jute .Mills, and ii^ the afternoon Mr. Finucane and I went 
about in a boat and called at several of the islands for the purpose of seeing 
how the cultivatiiffi was carried on, as well as the preparation of the jute 
and its packing for market. On the 17th we left Scrajgunge, and returned 
to C«alcutta on the 18th. The same afternoon I went with Mrr Finucane to 
inspect the Seebpore Experimental Farm (para 493), and met hero Mr. Baku 
and Mr. Bancrji of the Bengal Agricultural Department. The day 
following, I had an interview with Mr. R. Blech^nden, secretary of the 
Agricultural and Horticultural Society of India, in relation to the doming 
of a chemist to India to enquire into problems connected with the culti- 
vation and m.anufacture of tea (pani. 361). In the evening Mr. Nolan, 
Mr. Finucane, and 1 left for Dumraan, where we were to meet His Honour 
the Lieutenant Governor of Bengal, Sir Steuart. Bay ley, then on tour. 
This we did, and with ^is Honour went round to see the school, hospital, 
museum, and other places, subsequently meeting again at a dinner given in 
the Lieutenant Governor’s honour. A/nong the party were Mr. C. C. 
Stevens, Officiating Chief Secretary to Government, Mr. W. Kemble, Opium 
Agent, Banki}5ur, Mr. J. Charles, Judge of Shahabad, and Mr. J. Berniwd, 
Officiating Collector, Shahabad). On the 2l8t we went over the Dumraon 
Experimental Farm with Mr. Basu (para. 492), and subsequently had an 
interview with the Maharajah of Dumraon and Rai Baheidur Jai Prakash 
Lai, /ho manager of the Dumraon Estate {Raj)* In the* afternoon Mr. 
Fiifacahe and 1 left Mr. Nolan and the others and crossed the Ganges 
at ^okameh, proceeUing into Tirhoot for a short tour there in order to 
Boe thp maiinfacture of indigo (para; 349). Wo first went to Bara, and 
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drove to Mr. W. B. Hudson’s at Seeralia, whei’o we arrive^l on the mornini^ fjMfiUift. 
of August 22nd. I was just ii^timc to see the cutting and steopinjj of the 
indigo plant, and the Rui)se(|ucnt preparation of the dyo in its different Amr 23 

stages. Leaving Sceralia on the 23rd we went on to Motihari, and stayed ‘ ’ 

with Mr. W, D. Blyth, the Oollector. Here I met agidn Mr. App^rley 
and Mr. Seeley. On the morning following, wo went with jMr.* Blyth by 
train to Bettiah, and were the guests of Mr. T. M. Gibbon, manager ncttiuii, Ang. *4. 
of the Bettiah Estates. The country here was mucli flooded, but we saw 
the cultivation as far as^e could, and I had mucli interesting conversa- 
tion with Mr. Gibbon. ^Tlie following morning we left again, and at 
Motihari I ended my tour with Mr. Kinucanc. and proceeded alone 10 
Allahalmd, which I readied on August ‘idth. Here I visited Mr. S. A. ' 

Hill and Captain F. 0 Gl^ipinan, and went over the Allahabad Grass 
Farm again vrith Captain Hallow es and Scrgejint Meagher (para. 21.5). A 
largo quantity of silage was being made at the time (para. -^24). 1 

took the night train to Cawnpen^, and, arriving there on the 27tli, T riiwiijK»rr, 
drove to the Experimoiibil Farm and made unotlier inspeetioii of it * 

with Mr. Lachman Parshad, the personal assistant to the Director. After 
calling on Mr. Wishart 1 left again for Ilissar. whore on the 2Hth iiist. 1 
was to meet Mr. F. A. Robertson, Director of Land Req5nls and Agri- 
cuUure, Punjab, and to make, under his guidance, a short tour in the Punjab. 

I duly arrived at Ilissar and "met Mr. Robertson, we liotli staying witli 
Captain Marrett, Superintendent of the Ilissar C'attle Farm. On the 
morning of tlxe 29th Captain Marrett drove us over the Grass Farm for some 
10 miles to Khairwan, where we saw the dilferoiit herds of cattle kept on 
the farm (/»/»<? para. 254). On our return vre found Colonel Patch (Com- 
missary General, Northern Circle, Bengal) and Captain (now Mjijor) 

Wingate (Special Forage OfUcer). and bad a conversation upon the system 
of Grass Farms (para 215). We then 'went over the. Home Farm, and saw” 
the young stock, as also the growing of huxsrne and other green crops 
(para. 236), and the making of silage (paras. 224, 226). Next day we met 
Mr. A. Anderson (Deputy (Joinmissionev), and w’out with him to sec the • 
cultivation of the neighbourhood, both on canal irrigated and on unirrigateil 
(“ dry ”) land. Later on we visited the sheep and goat- breeding Farm (para. 

270), and left in the evening for Ferozpore, arriving there early on August , 

Slst. Mr. E. B. Francis (Deputy Commissioner) took charge of us, and * * * 

drove us round to see the cultivation near the town, as well as the system 
of inundation canals (para. 92). On Septeriiher Ist wc drove out towards 
Ludhiana, and sawsevcfl’al villages where the cultivation was mainly carried 
on by men oOhe Jat caste. In th^feruoiiii we iett for Changa Manga, 
and put up at the Forest bungalow. Mi* xV, V Munro, Aftisistaiit Con- 
servator, and Mr. Fszil Din, Sub-assistant Conservator, took us over the 
“ reserves ” (paras. 177, 221) and grass runs (fw/iAs), aS* also to the more 
distant iiikh Jelleke. 

In t^c ei*ening wo took the train to M ultaii, and got there early on Multan, s^pt. 3. 
September 3rd, going to the Deputy Comnii»»iunor’s, Mr. II. C. Cookson. 

Mr. Cookson drove me rovtid the town, showing me the cultivation and the 
inundation canals (pard. 92), and later on to the more outlying parts, where, 
among other things, I sjiw the manufacture of indigo acLMirding to the 
native method. On September 4th Mr Cookson, Mr. Smith (Executive ^ 

Engineer, Sidhnai Canal), and I, went by train to Rashida, and then rode uasiiida, scpi. 4 . 

out to see the system of canal distribution and some of the villages which 

had been established along the Sidhnai Canal since the latter had been 

brought to*tha district (para. 86). Previous to this only a small part of 

the area had been under cultivation. On the nioriiing of September 5th 

Mr. Cookson and Mr. Smith rejurned to Multan, and I continued my 

journey with Mr. Robertson to Lahore, Montgomery being passed on the Lahore, sept, a. 

way. On Uie 6th inst. Mr. A. V. Munro met us again* and took us over 

the Shahdara plantation (para. 177), a Utile outside Lahore. After this 

we went to the veterinary school, dispensary, and hospital, and saw .the 

stallions of the Hprse-breeding Department which arc kept here (para. 269). 

Starting off a^in in the evening by train, Mr. Robertson and 1 rtyiched 
Gujr&t (Punjab), and were met by Mr. E. B. Steodman, Deputy Qoni- Gujrat (runjai), 
miasioner, and formerly Director of Agriculture, Punjab, and by Cap|ain t* 
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Davies, Settlement Collector. The following morning we rode out and saw 
the crops, here mostly irrigated from wells# We passed also large tracts 
<»f: land flooded with silt from the mountain streams and channels, and 
which form the rich wheat-growing stretches of these parts (para. 138). 
Splendid cattle, which came originally from Hissar, were seen here (para, 
2,04)* and there was also a Depdt of the Horse-breeding Department (para. 

Mian Mir, Sept. ft. 2<i9}. Wc left Guj nit at night, and arrived next morning at Mian Mir, 
where we halted to see one of the military Grass Farms. The one we 
visited was ritlrh Terah, and the grass was thon^^^ng cut, and a great deal 
was being packed into silos dug in the ground (para. 229). From here we 

AmritR«r,Sopt.ft- went Oil to Amritsar, and became the guests of Mr. J. A. Grant, Deputy 
Commissioner. Mr. Grant took ns in the afternoon to see the town, its 
temples, &e., and also the system of town sanitation so successfully adopted 
here (para. 149). On September 9th we were out early, and spent a long 
morning in seeing the extensive market-garden cultivation carried on all 
around Amritsar by the help of irrigation from the canal (Bari-Doab 
Canal), and the night-soil and sweepings from the town (para. 149;. 
Vegetables were beitig raised in great profusion ; also sugar-cane and 
maize. Wc fiassed on to a village, >Sultanwind, on the other side of 
the canal. w*lid^‘e canal irrigation is only partial, and w'olls are dug 
for supplementing it. Returning to Amritsar we made a closer iu8}iec- 
tion of the sanitation system (para. 149), afid went to other land on which 
the sullage water is pumped. Later in the 'day I met Mr. Fj. Nicholl, the 
Secretary to the IMuiiicipal (kmimitteo, and he explained to me in detail 
what had been done. In the evening we left for Kirtapoor, .where Dr. 
KsipurtiiiUn, Sept. Warluivtoii met US and drove ns out to Kapurthala. Here we were met 
10. ^ ’ by Major Massy, tlic Superintendent t)f the Kapurthala State. We 

received a visit next morning from the Rajah of Kapurthala, which we 
returned in the afteriioou. Mceaii Aziz Bnkhush, the Collector of the 
State, also came and bad an agricultural conversation with mo. 1 have to 
acknowledge much valuable information and many useful suggestions given 
, to me by Major Massy during our stay. Later on we drove out to see 
the cultivation and the plantations that had been started round the town. 
On the morning of September lltli vfo. left Kapurthala, and drove, Wd 
iindhiarpur, ."Opt. dulliiiidur, to Uosbiarpur, a distance of .30 miles. The road took us past 
* excellent cultivation, and we made several halts on the way to see this or 
that object of special Interest. Cultivation by well irrigation was a marked 
feature, and wo saw a great deal of digging of w'dls going on, the wells, in 
places, being <piitc near the surface. Sugar-eane Was extensively grown. 
We passed some wide sandy tracts known as the ‘‘ choli ’* lands (para. 71), 
where no cultivation exists, but tht) soil is covered with transported, or 
‘‘blown" sand. Airived at liosliiarpur, Mr. Robertson had the village 
records, and inaps««of the vilhigo accountants (paheans) brought for my 
inspection ; later on we drove out to sec the cultivation around the town. 
Sugar-cane was the princijial crop growing, and large quantitiefi of manure 
are used for it, the uight-soil and town refuse being assiduously savdd 
())ara. 149). Cactus hedges encircle the iielffis, and firewood is fairly 
abundant. An Arab stallion belonging to the Horslb-brecding Department 
is kept boro (para. 2(»9). After calling on Colonel Wood, the E^puty 
Comtiiissioner. we left Koshinrpnr and drove back the 25 miles to 
UniiKiiia. Sept, is! Julliiiidur, from wliich wo took the train to IJinballa, where we arrived on 
the morning of September 12th. We halted a short time to see the cotton 
crops which gi’ow here on iinirrigatod land (wells being hard to dig), and 
Simla, Sept. IS. then drove to Kalka, fyiully concluding my second tour by Briaching Simla 
on the evening of September 12th. 

] now hail to settle down to prepare for (1) the Agricultural Conference, 
wliich was to meet at Siml.a on Getobor 6th and following days ; (2) the 
compilation oftniy Report. My work was, however, delayed for a time by 
an attack of malarial fever, contracted, doubtless, during my Punjab tour 
wiUi Mr. Robertson, for Mr. Robertson was laid up at tbo same time, and 
unfortunately was ill for some time afterwards. My attack lasted but a 
short time, and on getting well enough, Dr. Watt tOok me ^ith him for a 
verx enjoyable three days’ trip to the Suni Valley, and the basin of the 
Sutlej river. On my return I found myself once again among the officials 
wH§in 1 had met in the previous May and June, and who had given me so 
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much help. In addition 1 met Mr R. S. Whitall, Mr. McIntyre, and 
Mr. J. H. Lace, all of the Forest Department. 

Mr. J. B. Fuller (Commissioner of Settlements and Agric\dtnrc. (\m - 
tral Provinces), arrived in Simla on September iOtli. previous to the 
sittings of the Agricnltnrul Conference, and on October 4th Sir Kdwanl 
Buck returned from furlough, and ri'sumed the duties of liis dlHeo. Mr. 
(Uogstoiin,Mr. Nolan, Mr. Ozanne, Mr. Finiicaiie, Dr. Theodore (\»oke, and 
Mr. Middleton, and other members of the Agricultural i\»nfercni*e arrived 
subsequently, and the Iwst meeting was hold on the afternoon of 
6th October. There wcto seven sittings in all. and the Conference broke np ' 

on October l.*lth. after giving a general approval to the pr<»posals. wliicb, in 
the form of Preliminary Notes.” J had submitted f<ir consideration, ^fhe 
subjects which chieHy engaged the time of the CtuifL*reiiec were, the 
appointment of an Agricultural Cdiemist for India, the conduct of 4‘Xperi- , 
ments at Government Farms, and Agricultural Kducation. The (Nniference 
over, and the members dispersed, J returned to my former work, ami read 
through several Settlement Reports of the tlistricts whieh I Inifl visiteil,^:ind 
made copious extracts from (bivcrumeiit Papers and Records which 1 
found in the library of the Revtume and Agricultural J)iM>artment. On 
November 1st I began the actual writing of niy lirst RcpoiC. and from now 
uittil the 2.Srd instant, wlum I left Simla, I wnite and had ]>rinted olf the. 
first twelve chapters, in such /i form that 1 W'as able, before leaving Tnilia* 
to send them to dilfcreiit pet /^jle for perusal. In tlu* eorrectioi* of these 
proofs Sir Edw'ard Buck, Mr. .1. B. Fuller, Mr. J. K. O'Conor. Mr. O/.anne. 

Mr. Fiiincttne. and Mr. 11, C. Hill, gave me most vahiable help. 


Third Tour, November 3rd 1890 to January lOtli ISDl. 


Tlnril Ttiiir. 


I loft Simla on November 23rd, and after reaching rniballa, tf>ok the simi.i. Nov. iM. 
train for Ajinerc, where 1 had arrangt'd to meet Mr. 11. V. Hill, and to see 
the Ajmere-Merwara forests (para. IHl). I got to A jniere very eat ly on, Ajnu-iv. Nov as. 
the morning of November 2.')th, and later on set olf with Mr. Hill to the 
Nagpahr forests, where we saw the “reserves" that bad been made on the 
hill sides around Ajmer Of Wo thou eanio tiown the lull again, ainl went 
first to Pokhar, whore nurseries are formed, and then to Piislikar where a ' 

Fair w^as being held, and at which there were a great Tnnnlx’r of hoises, 
many of them very good. In the afternoon Mr. Hill and I w'ent to the 
Moluca bir (para. 1H| ), another ‘‘ reserve " on the other side of A jmere. Wo 
made an early start next moruinjj, took the train to Biawar, and nsie until 
we came to the Chang reserve," wliicli is principally used for supplying ‘ 
firewood, small timber, and grass, as well aS f<»r giu'/ing in time of drought. 

This we wont carefully through (para. ISI). Sirdar I Sira Singh, the Sub- 
assistant Conservator, was present to point everytliing out to us, ami we 
ended up ^t Sondra. From this place I ]>roceeded nc.xt morning alone, 
but met Sir Kdward Buck in the train, and we went on in eoinpany to 
Bombay, taking the train^n the afternoon in Poona. In tlie train with us RoiniNvy, Nov. ss. 
were Dr. Steel and V>r. Grainger, of the Veterinary Dopariineiit. .Mr. Ndv. ss - 

OzaiHie and Dr. Theoilore Cooke mot us at Po<»na, ami tlie same evening 1 3 . 

made the acquaintance of Dr. Liiigard, who liad lately arrived at JVioiia as 
Imperial Bacteriologist, and T was shown by him his iiewly-establishcd* 
Bacteriological Laboratory. By invitation of His K.vcellency the (ruveiiior 
of Bombay (Lord Harris), Sir Kdward Buck and myself went out to 
Ganesh fihmd, and stayed there a day. At P(mna I met Sir Charles 
Pritchard, Alember of the Bombay Council, Mr. J. B. Hallen, Sui)orinten- 
dent of Horse-breeding Operations, and Mr. Mollison. the newly-appointed 
Superintendent of Government Parms, Bombay. We stayed at Poona until 
December 3rd, when Sir Edward Buck ami 1 returnoil to Bombay. Here 1 Bumbiiy, i)<v. 3. 
left Sir Edward Buck the same evening, and travelled through to Calcutta, 
arriving there on the morning of December 6th. At Calcutta I^mot c’uicutu, ix-c. i:- 
again many of tjie officials whom I had previously seen at Simla, iinduding 
Mr. H. 0. Hill.* Mr. 1>. B. Allen, a diploma holder qf Cirencester, (^aptain 
Chapman, Mr. Bamber, and other gen tlonicn interested in agriculture.^amc 
to see mo during my stay at Calcutta, and 1 also visited Dr. George King at 
the Botanical Gardens, Howrah. On December 24th, Colonel Ser^Kiut 
/ E E 3 
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(Director General of Railways), and Colonel Begbie (Accountant General 
Public Works Department), took me with ijiem on a trip to Darjeeling, 
which was most enjoyable. I spent one of the days of my stay there 
in going over tea plantations. Mr. G. W. Ghristison, manager of the 
estates of the Loebong Tea Company, took me over the planta- 
tions and* factory, and gare me eveiiy possible information both 
as to cultivation and to manufacture (para. d57). On returning in 
the evening, 1 met Mr. G. A. Maclean, a tea planter in the 
neighbourhood, who had been a fellow-passengeiLwith me from England. 
Lieutenant Bower, the noted traveller, was theimlso at Darjeeling. We 
left Darjeeling on December 28th and reached Calcutta on the morning of 
the 29th, and then 1 paid a long visit to Dr. Warden, Professor of Chemistry 
at the Medical College. From now until Janus^y Gth, when 1 left Calcutta, 
I employed my time in drawing up an Abstract Report to Government, 
which has since been printed and circulated. Sir Edward Buck returned 
to Calcutta on Janiiiiry 1st, and again agave mo much help in my work. 
His Excellency the Viceroy gave me a final interview on January 3rd, as 
alsoTdid Sir Charles Elliott (then recently made Lieutenant Governor of 
Bengal), the Hon. Mr. Hutchins and other officials. Then, having settled all 
■ my affairs, and'j^anded in my Abstract Report to Sir Edward Buck, I left 
Calcutta on the evening of January Oth for Bombay, Sir Edward Bi^ck 
coming to see me off. Mr. Duthie travellelU with me as far as Bhusawal. 
I rcached^Bombay on the evening of January 9th, and here Mr. Ozanne 
met me again. We went out to see the dairy establishments that had been 
set up in Bombay for selling butter made from cream obtained by the 
“ separator and of skim milk (para. 265), and, afterwards, with Mr. Boiloau, 
of Messrs. Croft, Wells A C^o., we went by train to Thana and saw there 
the bone-grinding mills of the Isust-named firm (para. 145). On my return 
I called on Messrs. Yolknrt Brothers and other business houses. On 
January 10th, Mr. Ozaiine, Mr. Boileau, and I, drove out to the »Mazagon 
Dock and the Frere Bunder and saw the grinding of bones for use as 
f manure, as it is conducted by the native merchants (para. 145). It was 
then time fur me to leave, and at noon t went on board the Peninsular 
and Oriental Steamship Siam,*' and quitted India after a stay of exactly 
thirteen months in the country, during which time 1 had received kindness 
on every hand, which I shall always remember gratefully, and opportunities 
for gaining knowledge which it rarely falls to the lot of anyone to enjoy. 
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cmeuura^emoiit to pursuit of, 38H-9 
f chisses f<»r whom rerpiircd, 389 
of iMvilians, 396, 397 
work of a^^i'icnltural eliemistin con- 
nection with, 5, 319, 320, 323-5, 
387-8, 393 

Agricultural Kiiginoer, in as.soeiatioii 
with Agricultural Department, 92, 
229,331,332 
Agricultural Knquiry : 

* practical, 296-311 
sGieiitific, 312-335 
ox periii icn t a 1 , 33t5-3 77 
neeil of, 2, 3, 16, 17, 32, 67, HI, 133, 
168, 246, 254, 29li, 297, 298, 299 
recommctitUHl by Foniiiie i^niiniis- 
sion, 2, 3, 12, 297 
pnjsi'iit agency for, 302 
]ierinanent an<l expert agenev re- 
qiiirwl f<»r, 17, 300-1 •• 
cmiilovineiit of scientific men in, 
229,' 331 

w'ork of Agricultural Chemist in 
connection with, 5, 17, 92, 133, 
229, 316 

Agricultural Kiitomologist, 241, 331 

Ex}>ennicnts. St‘e Kx))criiiieiir-s. 

Fixperts, 304-10, 320, 387 

facilities, provision of, 13, 16,29, 

63, 133, 167, 1S8 

" -forests,” 138, 139 

Agricultural 1 mpi-ovement : • 

obligation on Doveriinieiit of ,linlia 
to promote, 2, 3. 4 
possibility of, 10, 12, 13, 18 
flepemlerfce of, iipoy enquiry, 3, 17, 
32, 81, 133, 296, 297 

Agriculiiiml nietliods, transference of, 
17, 229, »12, 244, 245, 299 
— practice : 

general owiuion on, 11 
affectock by variable conditions, 26, 
27 , 
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Agricultural primers, 387 

pi*ogreH 4 in Britain, cause of, 313 

“refei’ce,” need of, 318 

research, 312, 313 

shows, 403-6 < 

stilt isties^ 2. 298, 401 

toxt-l)f>oks,’32p, 387, 388 

Agrieulture : 

population cngagc^l in, 379 
relation of elwittiistry to, 314 
inilucenients t^tiuly of, 38o, 399 
recognition of, by Universities, 383 
departmental examination of Civi- 
lians 111,^899 

Indian, ciToiicous ideas concerning, 
10 

general opinion on, 1 1. 

Agriculturists’ Loans Act, 88, 89 
Alinicdabiul, 86, 102, 122, 151, 158, 175 
Aiuia, 1U2 
Ajmere, 80, 154 

Merwara forests, 139, 140, 145, 

153-5 

Akola, blai*kVotton-soil at, 47 
AlanilKuli catUcs 199 
Alegaoii Farm, 369 
Alexander, Mr., 155 
Aligarh, 58,^59, 85, 165, 164 

eKi»erimcrils on mtar land at, 58, 59 
Allahabsul, 121,210 

(Irass Farm, 121, 177-181, 184, 185, 

186 


Alluvial soils, 35, 42, 48, 66 
A lot', hedges, 164 
Amaijiit river, 80 
America : 

tree-pliiutiiig in, 150 
experimental statioiis in, 367 
Ainiiioiiium eliloridc, 315, 361 
Amninuiu, experiments on vftar rcela- 
matioii at, 58 

Amrit Mahal herd, 201 
Aiiirit.sar. 68, 94, 158 

market-gardening at, 22, 68 
iitilisjition of nigiit-.s(>il at, 23, 120 
Aiininialai fMiulras), 38 
Analysis, agricultural,” 2, 32, 92, 297 
Analysis, clicmical : 

value of, 34, 62 » 

of soils, 34, 44. 47, 48, 49. 60, 411, 

of waters, 77, 78^413 
of cattle-manure, 98, 123, 414, 415 « 
of leaves, 123, 416 
f)f manure cakes, 105, 416 
of feoiHiig-stiiflFs, -1 17 
• f iKuie-meal, 418 
Analysis, niecliatiical : 

of samples of wheat, 281, 2li2, ^19 
of samples of liiisecti, 284, 285, 420, 
421 

Analysis 3f districts, 401, 402 
Anaiitapur, 72, 89, 196, 213, 294 
Androjhtgon annHhitvft (^Jetneivn'), 68 
— la niff ve (jfttndel), 59 
— — pertintUM 173 

Atigole cattle, 207 • ^ 

Anjan, (JPenni9etum%enjchroide9y^ 68, 59, 
182 

An.ogel99U9, 154 
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Apatite, 11^ 

ApiH>iiitmcuts, seicntiAc, tmining insti- 
tiitiuii for, 334 • 

Arab Ktallioti. 212, 34>7 
A rack is h^ptu/ea (earth-nut), 105, 207, 
347, 370, 371, 417. 

Araiiid, 1 20 • 

Arbor 150 

Arboriciiltui'c, 31, 149, 150 
Ar<'ot, South, 105 

Arhar (^Ch/anux indf^us\ 20. 46, 119, 
198, 233, 234, 235^ 

Amiy Remount Department, 211, 407 
Arrali (Behar), analyses of soils from, 
44, 48, 49. no • 

Arrownxjt, 345j 367 
Arsikeri, waste land near, 158 
A Hova t'pus i at eg r if alia ( jrsfk^f ru it 

tree), 127, 149, 195, 269, 416 
Artriph‘4: HuinmnlaeUi (salt- bush), .59 
Ashes of e:ittUvsluiig, 96-100, 103, 104, 
414 

Asssim, 25, 26, 64, 159 
Asstimiu'ar system (indif'ol, 265 
Assessment : 

excessive, 400 * 

exemption of iinprovcmentfl from, 

• 79, 87. 89. 158, 400 
ntmissioii of, for tree-planting, 158, 
159 

Assistant A'^rieiiltund CMiemist. See 
Af^rieiiltural I’heniist, Assistaut. 
Assistants to Ajri'ieu Rural niro<*tora, 
305-10 

Atlas. Statistical : 

of India. 9, 25, 35 
of Bombay. 402 

Axarai {jCassia avricviafa\ 107 
A\(‘nashi (Coinib’itore), 86, 104, 112, 
122, 125, 126, 159, 195. 196 
Av'Ty plough, 217 

Awa,' experiments on uxttr reelamation 
at, 0.5, 58 • 

Azam^nrh, 291 


B. 

JBA.hVL. See Acaeia arahu*a 
Bactcriolojrical laboratory at Po^ma, 214, 
332, 391 • 

Jiaih gnuss {JPoltfnia eriopnda^, 173 
Jidjra (^Pennixetuni typhoidevm'), 159, 
192, 193, 235 
Bala^'hat, 73, 176, 193 
Balashan, 227 
Baling of hay, 181 
Bimii%90 . 

Jialmitutdcadron Tierryiy 196 

Bambcr, Mr., 2t>7 

Bantla, 73, 139 • 

Bangalore, 107 
Bani cotton. 239, 256, 367 
Baniya (moiiey-lemler), 8.5, 86, 237, 
239, 291-3 
Bara* 126» 

• Barbailoes, 249 • 

Bareilly, 21, 67, 107, 126, 179, 194 
wluit of firewood at, 102 


Bari-Doiib canal, 68, 70, 120, 149 
B;irlcv, experiment on varieties of, 362 
Baroila, 27, 174 

Agrieultur.al Tlass. 369 
(.!ollegi‘. 369, .391 
sugar Kaetory, 2.53 
B.artohiiihii11ii. 97, 12."^ 268 
•Bfisalt, 3.5, 47 
Btixxiti cake, 10.5 

Baxsiii hitifoli^t 105, 149, 195 

Basil, Ml*., 38, 39, 79, 152, 194, 2 45. 301, 
4ti3 

Bath and West of England Society, 
experiment of. 351 
Bati (Oiidh), 53, .54. 222 
Btvherdas. Mr. V'disiriilas IVsai, 127, 
272. 273 

Becrbliooiii (Bengal), 102 
Begg, Messrs., Dunlop ic t\).. 274 
Behar, 26, 28, 48, 70, 106, lip. Ill, 117, 
121, 192, 200, 229, 257 
<*adastni] survey of, 402 
Bcliwa, 253 • 

sugar-mill, 217, 227. 251 
Belgaiim. 27, 83, 8:5, 87. 151, 176, 205 
working of tttreavi system a!-, 87 
Agrieiilturfd l/lass at, 385, 391 
Bellarv, 55, 80,89, 116, 191, 194, 219, 
220 ‘ 

want of irrigation at, 80, 81 ^ 

scarcity of wood at, 151 
ftfina sugar-mill. 226, 227 
Bciifircs, 78, <M>, 294 

BtMigal, 16, 36, 66, 72, 73, 87, 102, 108, 
110, 114, 122, 1.58, 176, *402, 403 
climate of, 26 -2?t • 

cattle in, 28, 198, 199 
Kastern, 2.5. 26, 28. 64, 102, 110 
Dcp:irt niciit of ijaiirl Records and 
AgricnIInre, 301, 339, 373, 375, 
407 

Farms, 373-.5, ,3*.»3 
‘•Beng:il8” (cotton), 255 
Benson, Mr. C., 8, 308, 402 

on iTiipr}rt^ince of 11101011 * 0 , 94, 103 
on use. of litter, 125, 126 
on fo«liler-crops, 192 
on si'Jfreity of firewood, 151, 152, 
158 

on flecp ploughing. 221 
his text -book, 387 
Bcrar, 1 1 3. 256 

black eot ton-soil of, 15 ■ 

BerhamjMW^, 275 

Benia I'll, Sir Chas., 7 

Bctri-rine^ cultivation of, 73, 10%, 144 

Bottiah, 1.58 

Bevrcali. 28 

Ihsyts. Mr., 102 

B)i.'ulg.'u>n Farm. 107. 127, 159, .18.5, 191, 
204, 234, 339, .340. 341, 357 
r<*vi(;w of, 366-8. 

Bluidoi crops, 26 
Bhagalpiir, l«.»4i, 2.39, 245* 

Bliiindnra, 242 
Bharwari, 2tll 

Bhendi (^ifihisrus) tree, l#l 
Bhlls, 21 

Bhnsa, 176, 178, 179, 180, 182, 198 224 
Biawar, 102, 164 • 
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Bikaiiir sheep, 212 
Bilaspiir, 86, 88, 242-243 
Bilhaur, 96 

Black cotton-soil, 16, 42, 47, 49, 60, 65 
Blasting of rock for well making, 81 
82 


BItte-stone, 271 ^ 

jBodu (jOrohanche NirotiatuC}^ 274 

BomlNiy, 20 

Agricultural Department, 158, 238, 
239, 300, 407 


Forest Detiartinent, 108, 146, 169, 
172 


climate of, 26, 27, 28 
rah cultivation in, 108 
price of tirewood in, 151 
waste land in, 158 
grazing areas in, 169, 172 
dairying at, 209 
rotation practised in, 235 
Farnis*in, 366-9 

C'dianibcr of CoinQierce, on cleaning 
of wheat, 279 ^ 

Uiiivci'sity, diploma in agriculture, 
383 


Bones, 113-7 

ex^Kirt of, 114, 260 
collection of, 114 

as manure, 115, 116, 266, 270, 346, 
. 360, 364, 375 

^Bone-crushing, 116, 375 
Bone-meal, 118, 418 . 

adulteration of, 118, 418 
Bonc-niill, 116, 376 

superphosphate, 36 0 

« Boi-et” (coffee), 271 
Borrowing of seed, 237 
Bolatdst, neetl of, in agricultural 
enquiry, 331 
JiovUhie bordrUiisff 271 
Brahmans, 14, 21, 22, 97 
Brahmaiii bull, 200, 201 
Brandis, Sir D., 138, 139 ; on duties of 
Forest Department, 143; on ‘‘fuel 
and forlder reserves/’ 153, 154 ; on 
grazing in forests, 170, 171 
BrattirH (cow-dung cakes), 96, 101, 102, 
151, 162 -• 

Broach cotton, 236, 255 
Buck, Sir E., 7, 21, 77, 95, 120, 244,360 ; 
api)oiiited Secretary of Agricultural 
DciMirtment, 3 ; his views on work 
of Agricultural l^imrtmcnt., 3 ; on 
the reh question, 56, 59 ; on imi>uTt- 
ance of manure, 103, 120 ; on ** fuel 
and fodder reserves,” 152, 158 ; in- 
trod iices Cawnpore pump, 225; on 
need ot agricultural chemist, 315; 
on agricultural education, 378, 379 
Buffaloes, 28, 205, 206, 207, 368 « 

Bullock-rake, 229 

Bullocks, 28, 198, 199, 203, 205, 212 
trotting, 212 

Bulls, Brahmani, 200, 201 

stud, brocNling of, 199, 201-5 
** JBwnding (embanking) of laud, HI, 53| 
79, 157, 294 

Buidwan,83, 102, 105, 107, 126, 174, 
243, 245 • 

Bunua, 26, 64^ 375 


• B»tea fnmdota (dkdk), 60, 6i, 

156, 165 

Butter, 169^207-11, 316, 317 
Butter-fat, in milk^ 206 
Butter-making, 208, 209, 317 

Mr. Howman's experience, 208, 209 
in Bombay and Poona, 209 
Butter-milx (jshdif or 208 
Biixar, 121, 239, 279 


c. 

CACTUS, 164, 

Cailastral survey of Behar, 402 
Caeialpini4i vorlariu (dfvi^ivi), 367 ^ 
Cainl, ij^r Jas., 5, 7 

his estimate of provision against 
famine, 41, 132 

Cairo, infliiciiee of trees on climate of, 
31 

Cajanug indzrug (Arhar^ Bai.), 26, 47, 
119, 198, 233, 2.34, 235 
Calcutta. 6,*», 111, 114, 116, 176,210, 
26», 634 • 

CalotropU gigantea Qnndar)^ 107 
Canal Irrigation : 

the problem of, 70 
over-cropping os result of, 76 
cultivation by, compared with well 
irrigation, 74 

Canal plantations, 31, 140, 148, 149, 159, 
171, 175 

sHt, 68, 71, 79, no 

water : 

its relation to rek, 56, 57, 60, 69, 71 
waste of, 74, 76 
analysis of, 77, 413 
comparison with well water, 76 
Canals, or Kiver Channels, 65, 71 

construction of, by Government, 16, 
81 • 
influence on climate, 29 
classification of, 65 
» beneficial influeiice of, 68 
primary use of, 68 
objdktions urged against, 68-71 
bod management of, by ]>eople, 83 
rnuiidation, 65, '71 • 

perennial, 65, 67 
Agra, 148 * 

Bari-Doab, 68, 70lr 120, 149 
Cawnpore, 66, 149 
Ganges, Lower, 77, 148 
Ganges, Upper, 148 
Jumna, Eastern, 83, 148 
Aimna, Western, .70 
* Orissa, 43, 69 

Sidhnai, 68, 87, 101, 167 • 

Cantonment Dairy Farms, 210 . . 

Capital, raiyat^g want of, 89, 94, 116,. 
237, 2897290 

Carthamvg tinctoriu4 (saiffower), 106, 
198 

Cassia anrirulata'(avardt}f 107. 

Caste : 

Inflttcnoe of, 14, 15, 20-28, 414, 119, 
378 

Castes and Baoes, 20, 21 
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dH8tor-oil plant {,Ririiiu»eot»miiitU).h^, 
95, 104, 105, 106, 243, 368 
Castor ciOce (castor poonae\» as manure, 
104, 106, 246, 362, 374, 416 
160 

Caterpillars attacking indigo plant, 259 
Cattle, 198-207 ^ 

influence of climate on, 28, 198 
food of, 106, 191-5, 198, 207 
mortality of, IIHT 
loss of, by famiiWf^39, 170 
selection of, 19^^201, 202 
brettling of, 202-4, 368, 367 
disease, 174, 213-5 
Farms. See Farms. • 
at Bhadgaon, 191, 199, 204. 367 
in Bhi^ilpur, 199 
in Gujarat, 199, 207 • 

at Hissar, 199, 202-3 
at Hosilr, 199 

in 8. Mahratta country, 199 
ill Punjab, 203 
“agricultural,” 169, 172 
llairy. 206-8, 211 . 

plough, 205 

Government advanccif for purchase 
of, 206 

Cattle, breetis of : 

Aden, 208, 211, 370, 371 
A]anil>adi, 199 
Angole, 207 
GujsirAt, 202. 207, 208 
Rhillari, 367 
Mnlvi, 208, 367 

Mysore, 199, 202, 204, 207, 367 
Nagore, 202, 207 
Nellore, 199, 207, 370 
Cattle-manure. iSSre also Manure, 14,46, 
96-103 

analysis of, 98, 414 
ashes of, 98, 103, 104, 414 
badly kept, 122-7, 368 
well kept, 12f, 128, 129 
loss from burning, 99, 100 
its use and ngu-usc for fuel, 100-3, 
137 • 

Cattle shows, 198, 403, 406 
at Meerut, 198, 403 
at Nadiful, 369 
at Saharanpur, 198, 403 
Cauveri river, 66, 76 
Gawnpore, 10, 21, 69^70. 74, 77, 79, 86, 
102. 126, 201 > 
soil of Farm at, 44, 49, 50 
reclamation of land at, 53, 58, 60 
ltdvhhi cultivation at, 21, 120 
use of night-soil at, 120, 121 
canal plantations at, 140, 14^ 149 
« price of firewood at, 161 
pump, 225 

Farm, 44, 49, 50, 106, 107, 116, 

217, 221, 224, 226, 238, 2311, 842, 346, 
347 

review of, 369-63 
implements sold at, 225 
seed-distribution at, 238 

Gr^ Farm, 177, 179, 184 

Centraf Ftovinoes^ 15, 16, 20, 36, 39, 64, 
130, 166, 235, 237 
climate of, 27, 64 


i\*ntral Provinces — rout hturtf. 

waste laii«i in, 158, 159> 161, 162i 
163 

arboriculture in, 150 
grazing in, 17G 
cattle in, 199 

Centrifugal “drier” (for sugar), 228, 256 
Ceylon, 114 
Cbatf-outters, 228 

102, 114, 120, 218 
Chambu. See hgjra 
Oliiimparun, gnusing and cattle in, 176 
Cluindrii, mkh, 182 
Cluing “ reserve ” ( Ajnicro). 154 
Changa Mangii. plantation at, 140, 149, 
173, 175. 181. 182 
Change of seerl, 236, 237, 260 
Chapman, Cai»t., 8, 53, 54, 130, 222 
Chari. Si‘v'jftAr 
thdx at tdk (but ter- milk), 2Q8 
Chattisgarh, cattle in, 176 
Chemical Examiners, 329, 333, 334 
Olieniist. Nr^tfAgi'icultiiral Chemist. 
Chemists, Municipal, 329, 334 
Chemistry : 

relation of, to agriculture, 314 
teac'hing in Forest BchcK>], 393 
teaching of, at Pomia College, 390 
Oheiiab, river, 79 

(Iterki (sugiir-niill), 226 y 

Cheviot Hills, exetessive grazing on, 172 
Chhemt, unar experiments at, 59 
{'hhimbar (^Rleneine flatjollifera)^ 182 
i/hingleput, need of irrigation nt, 80, 89 
Chittagong- Assam Hail way, waste land 
along, 159 * • 

Choh land, 64 
Choluui. Serjudr 
Chota Nagpur, 21, 79, 107, 207, 292 
wiuit. of find in, 152 • 

ueiiil of fexider-crops in, 194 
(lioirhiiUn'M (foi*cst guanls), 164, 165, 
166 

Cirer arietinum. See Gram. 

Cirencester, Royal Agricultural College, 
307, 308, 393, 397 
Civilians, iimior ; 

training of, in agriculture, 396 
employment of, in Agricultural Ue- 
luirtmcnt, 399 
Civil surgix>n8, 333 
Clay in Imliaii soils, 48 
Clay soils, 35, 42, 48, 57, 66, 73, 219 
Clibborri, Major, on the construction of 
wells, 74, 75, 82 

Climat4\ 25-32 ^ 

influence of, 26-28 
influence of trees on, 29-31 
“ Close” season for foi-ests, 173 
Glover-sickness, 259 
Coffee, 268-71 

manures for, 270 
problems in cultivation of, 268 
importance of shaded for, 268-9 
work for chemist in connection with, 
270, 271 

diseases and injuries of, 271 
Coimbatore, 38, 93, 102, 104, 177, 243, 
262» 263 « 

“garden'’ cultivatiovofj 10^ 73 
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irrigation by wells in, 80, 81 
leaves uswl an niaiiuie in, 107 

soil-mixing ill, 110 

fodilor-orops in, 102 
hedges in, 108 
rntatidiis prattised in, 238 
piireiinial cotton in, srtS 
Manual of, Nicholson’s, 3S, 72, 81. 
103, 157, 102, 402 

Cohl-scjisini crops, 25, 28, 27, 151, 232 
235, 364 * 

ColercMjii river, 7(5 
Colleges, 381-1 

llaroila, 380, 301 

J^>onn, of SeieiK e, 5, 23, 327, 386, 
388, 381. 382, 385, 300 
Saiilajict, 370, 372. 381, 382, 301, 302 
Forest School, Dehra, 5, 321. 327. 

3864387, 303, 304 
Seebpore Engineering. 303 
Koyal AgriculMiral,3;irenecaler, 307, 
308, 303, 307 

roiYiinissariat Dcpartineiit, 181. 182,187 
188,202,205,211 * 

Coiriinissioii, Famine. Famine Coin- 
mission. 

, Finance. Finance (-ommis- 

sioji. 

' , Forest, 108 

(Commissioner «if Agriculture, 303, 4(K) 
150, 158, 180, 181, 173, 

ConfcreiK'Os. Srr Agru-iiltuial Con- 
ferences. 

CoiitiiMiity of experiment, 318 
(Continuous growing of corn, 37, 258 

— 7- , of indigo, 258, 250 

Cnnvolviilns, 107 

Cooke, J)r. Tlu»<nIore, 8, 382, 300 

(3ooig. 40, 50, 105, 111, 112, 113, 271 

forests, 1 11, 1 12, 148 

Coprolites, 1 13 

(’orn trsule, Loutloii and IdveriiooJ, 277. 

278,270,282.284 
Cotes, Mr. E. C., 211, .331 
Cotton, 27, 234, 235, 254-7 

cause of deterioration in, 237 
aiidytfr/, 230, 258, 387 
percniiijil, 255 
acclimalisiitioii of, 230, 255 
*■ mixing ” of, 255, 256 
export of, 257 

experiments on, 230. 382. 384, 367 
Farms, 388 
pn^sses, 256 

seeil, 105, 108, 108. 257, 382, 384 
soil, bliU‘k, 15, 42, 47, 4U, 50, 65 
Cimrt of Waiils’ estates, 204, 238, 350 
(^oussmaker. Col., 212 <. 

Covcreil shoils for cattle, 125, 127, 371 
Cows, 100, 205, 2t)8, 207, 370, 371. 
(’ow-diiiig. ( ?attle-m.annre. 

Cow-<Uiiig cuikes, or 06, 101, 

102, 151, 162 ' 

*Cream-se|HLrators, 208, 200, 228 
Croft, Wei Is- & Co. Messrs., 9, 118 
Cropping ; 

over-, 37, T6 

. mixed-, 21, 238, 234 | 


Croppi T\%~--eonthiutid. 

continuous, with indigo, 258, 259 
-- — , vfdth wheat, 37, 258 
change of, 259 
Crops, 25-7, 232-40 
rotation of, 233-6 
! out-tuiii of, 241, 362, 364 
frxlder-, 28, 101-6 
i III port e^i, 240, 

<lis«i!W0M of, :Mi, 269, 267, 271, 274 
Cross, VisconiiiTVjii Incliaii wheat 
tnule, 277, 278 

Crotulariajuucea (tan), 107, 274, 275 
Cuhimitfirrrr, 280 

Cull'ia 'm 
Cultivation : 

exft3llence of, 11 
“garden,'* 73, 95 

by well and by c^inal. conii>arei1, 74 

JiorJtJii, 21 , 22 , 120 

268 

Ciiltivatoi-s, 20-3 

pMul ordwul by heredity, 13, 14 
indebh'dpess of, 291-3 
want of enterprise among, 293. 294 
63, 64, 69, 175^ 


( AVrtyr/w</» eynoMuroidet), 

Daco'm I2ti. 207, 235, 241, 243. 234, 403 
D,iiry, Working, in Bombnr, 209 

eiittle, 20<Wt, 21 1 

Farms : 

at Alegaon, 389 
at Mailura, 211, 371 
at Poona, 208 
for cantoiinients, &c., 210 
Dairying, 208-1 1 

Sty ('ajanu9 indiru 9 . 

Un^^rgm hUhu {9hUham\ 149, 150, 163, 

Damoh, 48, 294 

^’"]66,''i6Y““"’- 

3o!? '^'••'fdmra), 69, 

Davies, Col., 161 
l^bi iSiiigh, Ihii Hahfulur, 359 
Deccan, 27, 65, 64, 80, 151, 164 
grazing grounds in, 174 
plough, 218 

IX*ep ploughing, 219-23, 361 
I^gree in Agriculture. 383 
Dehra, as htvale for laboratory, 327 
— ^^Forest School, 6, 327, 385,387, 393, 

Delhi, 153 

^nal plantations at, 140, 148 
irrigation around, 70 
Coiifcreneo, 4 ^ . * 

Sem^tration Farms, 341, 842, 858, 859, 
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Denison^ Sir W., on afforestation, 31 
Deo estate, 158 
J^eodtir forests, 135 * 

Dera Ismail Klian, nvlaiuatinn at. fiO 
Dh6k tree (^Jiutea 60, 61, 140, i 

156. 165 

Dliaraimram, 138. 102 * 

Dliurwar, 27, 108, 230, 255 
“ I)li5.r\vars** (cotton), 255 
VhfnJti (mill), 1 16, 

Dhoilkmhar, 28 ^ 

Diploma in Af^ricnltiiro, 383 
Director of Dcjtartiiiciit of Land Keconls 
and Agriculture, 91, 201, 302-5, 399, 
4tK) • 

Assistants to, 305-10 
Disesiscs of cattle, 174, 213-5 

of crops, 241, 259, 267, 271,^74 

Dispensaries, veterinary. 213. 214, 391 
Distribution of hco«1. 238. 239, 342, 358 
Districts, analysis of, 401, 402 
Divi-diri (^4WMilpiuitt voria rM\ 367 
Dtiab, 66, 67, 1 40 
DongsLs.'im, 86, 241 • 

Donkey stallions, 211. 212 ^ 

Dniiuage of land, 70, 79 
, subsoil, 61, 71 

Drawing not sutTicicntly taught , 3S5, 393 ' 
Drills. St^r Scei I -drills. 

/>7/5 grass {Cyaodon J)aotyl*m'), 53, 54, 
59, 175, 22(» 

Duniraoii, enclosure bv bwlges at., 164 

Farm, 343. 3 16, 373 

review of, 373-4 , 

Raj. 279 

Ihing. St‘f Cattle-nianui'O. 

“ Duplex,” plough, 217 

Dutbic, Mr., 8, 58 ; 

Dyer, Mr. Tliiseltoii, 5, 313 j 


•e. 

EAUTH-NUT (ararhU hyjwyea^ 105, 
207,347, 370,371, 417 ' • 

Earth walls, 164 

Economical ami political coiiditions, 13, 
16, 289-95 

Economy of labour, 183, 221, 222, 223, 
224 

Education (General) » 

influence of, ]f5, 23, 378 
past tendency of, 379, 380 

, Agricultural. Hetf Agricultural 

Education. 

, Technical, Resolution of llomc 

Department on, 4 
Educational Department, 4, 332 
in^fodras, 215, 370 

Elev-tdne (^aracana {iidglif rdyi), 108, 
192, 193, 195, 235, 236 • 

fiagellifcra {chhtmhar)^ 182 

Elevators for grain and hay, 183, 228, 
28B 

Elliot, Mr. Robert H., 7, 8, 2.:, 30, 82, 97, 
112, 137, 268 

Elliott, Sir Chas.,«, 14, 39 
Emtenkment of land, 31, 63, 54, 79, 167, 
294, 299, 364 


Enclosure of Land. 139. 164. 196 
Engineer. Alec Agricultural Engineer. 
Enquiry. Sf*e Agricultural Enquiry. 

, Experimental. See Exix^riinciit. 

Ensilage. Set* Silage. 

Enterprise, wanting among cultivators, 
293, 294 • 

Entomologist, neal of, in agricultural 
enquiry, 241, 331 
Eocene beds, 113 

£eaf/nnithi vy»o»uvoides (ji1dh\ 68, 59, 

■ Eroile, 38, 93, 196 
Ktali, 70 

Etawah, 31, 53, 54, 58, IJO, 155, 171, 173 
JSuphoehia, 154, 164, 196 
Evaporating-pans (siigfir), 228, 251 
Examinations : 

at Forest School, Dehr.a, 393 
departmental, of Civilians, in agri- 
culture, 399 

Indian Cipil • Service, agricultural 
chemist i^' at, 398 

Exemption of im])rovemcTits from assess- 
ment, 79, 87, 8!», 158, PMI 
Exhaustion of soil, 36-41 
Expenditure of Agricultural Depart- 
ments, enquiry by Finance C’oiiiiiiis- 
sion, 3 

Bx|>cnditure on Experimental Farms,^ 
338, 356, 357, 3r»3, 36(5, 373 
Experiment : 

necil of continuity in, 318 
supervision of, 3lV>-7 
object and plan of, 343-51 
rcconliiig of details ami rcsftjts of, 
352, 353, 361 

examination jind jmblication of 
results of, 317, 35 4 -5 , 

work of Agricnltural Cbcndst in 
con licit ir >11 with, 316, 317, 318, 
354, 355 
Experiments : 

on reclamation of ra^iIlc and waste 
land, 53, 5 1 

on ri'clamation of umr land. 58-60 
on anmuiii of water used in irriga- 
tion, 75 

Mr. Oza tine's, on rn/y eultiv.ntion, lUH 
on forinatinii of plantations. 159, 367 
on d(x^p ploughing, 221, 361 
on littming cattle, 125, 371 
oil baling of hay, 181 
with the ('awn[K>re i>um]>, 225 
on gri'cn-manuriiig, 361, 364 
on silagi'-making, .464, 367, 368 
on out-turn of croiis, 241, 362, 364 
ou barley, 362 

on cotton, 239, 362, 364, 367 
tffi imligo, 362 
on^’wdr, 364, 36K 
on leguminous crops, 362 
on maize, 361, 362 « 

i>n rioD, 374 

ou gargho, 362, 364, 375 
on sugar-cane cultiyatjpn, 244, 362, 
373, 374 
on tU, 364 

on tobacco, 273, 368* \ 

o« wheat, 8<!1, 362, 3<ft, 36.>, 374 



446 


Index. 


^x]piOT\mentB'^eontinued, 

Ville series of, 366 
conducted by raiyats and zemindart, 
376 

on private farms, 359 
of Bath and West of Eng^land' 
Society, 86d 

Rothamstcd, 37, 41, 46, 258, 344, 
348, 357 

Woburn, 37, 106, 191, 341, 344,348, 
367 

examples of desirable, 348, 351 
feeding, 191, 347, 348, 370 
manunal, 115, 360, 361, 362. 363. 

364, 365, 368. 374, 37.5 
practical, 344, 348 
scientific, 315, 343, 344 
Experimental Farms. See Farms, Bx> 
perimental. 

field • 

size of, 342 
conditions of, 34^1 
— plots : • 

size of, 349 

arrangement of, 3.50, 3.5 1 
Experimental stations in Uniteil States, 
357 

Experts. See Agricultural Experts. 
Ex|)ort : 

# influence of, on soil, 39, 40, 106, 137 
of bones, 114 
of grain, 276, 294, 295 
of oil-seeds and oil-setxl refuse, 105, 
285 

of sugar, 253 


F. 

FACtOBIES, 8ug»r, 249, 260, 262, 
263, 264 

Fallowing, 11, 36, 38, 39, 233 
Famine, 26, 64, 71, 81, 139, 166, 170 
loss of cattle by, 139, 170 
Madras, of 1877, 194 
Mysore, 170 
Coile, 3, 4 

Famine Commission, 1, 2, 3, 4, 12, 26, 36, 
39, 139, 152, 297, 300, 305, 306, 396 
duties of Agricultural Departments 
defined by, 2, 3 

Famine Food, trees as, 138, 149, 195 

« fund,’ 166 

work, 166 

Farms, Cattle, 202, 204, 205, 358 
Amrit Mahal, 199, 204 
Bhsvlgaon, 191. 202, 204, 207. 367 
Hissar, 184, 185, 186, 193, 201, 
202-3, 207* 

management of, 205 « 

, Dairy 210, 211 

Alugaon, 369 
Maiiura, 211, 371 
Poona, 208 • 

, — — , Demonstration, 341, 342, 358, 359, 

384 

Farms, Experimental, 336-377 
past work of, 337 

duties of,«128, 187, 204, 229, 238, 
240, 338 


Farms, Experimental— 

enquiry (1884) into conduct of, 338 
expenmturc of. 338, 356-7, 363, 366, 
373 

su|)crvi8ion of, 339, 369 
coiulitions for suitability of, 339- 
343» 

experiments suited to, 348, 357 
for cattle-breeding puiqKMCs, 204, 
358 

for sced-distrTl^ition, 238, 358 
for trial and sale of implements, 
229 

Baroila, 369 

Bhadgaon; 366-8, 107, 127, 159, 185, 
101, 204, 234, 339, 340, 341, 357 
Cawnpore, 359-63, 44, 49, 50, 106, 
B)7, 116, 217, 221, 224, 22.5, 238, 
239, 342, 345, 347 
Dumraon, 373-4, 343, 346 
Nadiail, 368-9, 347 
Nagpur, 363-6, 115, 339, 346, 347, 
3.57 

Poona, 126, 193, 208, 345, 347 
Saidapet* 370-3, 125, 126, 204,207, 
210, 212, 217, 228, 340, 346, 347, 
357 

Seebi)ore, 374-5, 193. 217, 340, 343, 
373 

Farms, Grass, 177-88, 191, 228 

Allahabad, 121, 177, 178, 179, 180, 
184, 185, 186 
Bareilly, 179 
Cawnpore, 179, 184 
Hissar, 184, 185, 186 
Mliow, 183 

Mian Mir, 181, 182, 18.5, 186, 187 
Umballa, 187 

management of, 183, 187, 188 
Farms, horsc-brceiiiiig, 193, 211-2, 240, 
3.59 

, illustration, 385 

, mociel, 1, 338, SS9, 371 

, private, 359 

, seecl-growing, 238, 342, 358 

'Farukhabad, 21, 119, 120 
FeoiUng experiments, 19K 347, 348, 370 
Feeding-stuff 8, aiialyses of, 417 
Ferozepore, 126, 151, 203, 229 , 

Fever resulting from canal irrigation, 
69, 70 

Fields, Experimental. See Experi- 
mental Fields. * ^ 

Finance Commission, enquiry into ex- ' 
peiidituTc of Agricultunil Dejmrt- 
ments, 3 

Fiiiuqanc, Mr., H ■ 

on '‘fuel aii<l ftaider Tcsorvcs.** 158 
on use of threshing miuihine^y, * 1^24 
on grain-cleaning, 279 
Fires, forest, 142, 173 
Firewood 

scarcity of, l6l. 102, 103, 151-2 
connection of supply of manure 
with, 100-3, 137, 139,^151 
need of supplying, 137,* 138, 139, 143 
existing supplies of, I41f^46, 148, 
149, 163-6 • 

proposals for supplying, 146, 147, 
162, 167-9, 163-6 
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Fish manure, 113 
Fisher, Mr., 15r» 

Flax, 274-r, 

Fodder : 

grass iw. Sfii' CJ mss. 
nutritive values of differeiit kinds 
of, 195 ^ 

trees as, 13«, 149, 195 ♦ 

hedge material as, 19t» 

-<Jrops, 28, 191-5 • 
enquiries, Wf)rW<f)f chemist in con- 
nect ion with, 187, 195, ,S15, 319 
Fomge, comiieiisatioii for dearness of, 
178 ^ 

— — - Branch of the C'emmissiiriat, 187 
Officer, 177 

Forbes, Colonel, 74 ^ 

Forest Act, Indian, 54, 191 

— Commission, 108 
Dc*|)artmont : 

its cn^ation and cai-ly jKilicy. 135-6 
work of, 31. 135, 139, 138, IK), 149. 
147 

duties of, 139, 143, ]44f 145, 147 
duties of, defined by^Faniiue Oom- 
missioii. 139 
future |K»licy of, 147 
revenue of, 135, 199, 199 
relation of Agricultural Depart- 
ment to. 1 39 

in Bomluiy, 108, 149, 199, 172 
Forest fires, 142, 173 

— rules, 142, 172 

— School, at Delira, 5, 327. 385, 387, 
393, 394 

— students, oducsition of, 389 
Forests : 

** ai^'icultural,'* 138, 139 
their influence on climate and rain- 
fall, 19, 29-31, 138 

* their influence on inaniii'u supply, 
19, 103, 108-9, 137 
classification of, 142 
glazing in, 139, 139. 140, 141, 142, 
149. 199-173 , 

firing of grass in, 142 
cutting of grass in, 173 
Ajmere-Merwara, 139, 140, 145, 

• 153-5 

Coorg, 141, 142, 149 
Patri, 163 . 

“ protected,”*! 42-3 
“reservGil,” 142, 143, 145, 147, 159 
rights in, 145, 149 
annual licenses in, 146 
timber, 140, 141 
“ village,” 136, 161, 162 • 

Fr^cis, Mr. E. B., 126, 229 
Frankf Dr , 47 

Fruit ganleiis at Gauesh Khind, 369 
Fuel. Firewood. ^ 

Fuel and Fodder Keserves : 
use of, 16, 29, 103 
already existing, 140, 163-6 
nceii for creation of, 138, 139, 152, 
15^ 408 

lancHEvailablqfor, 167-9 
acquiring of umd for, 169*63 
working of, 164*6 
gracing in, 170-3 


Fuel and Fodder Iteserves — 

experiment at Bhatigaou on forma- 
tion of, 15J) 

Fuller. Mr. J. B., 8, 22, 254, 284, 360 
on ftu‘V€U‘i iulvances, 87 
on ‘‘fuel and finLlor ivservos,'* 152, 
159 

on lK>rn>wiiig sce«i gniiii. 237 
on iiidebtctliiess of cultivators, 293 
on iioeil of agricuUunil enquiry, 
297, 301 

anil Nagpur Exiicriniental Farm, 
363 

his •* Agricultural Primer,” 387 


G. 

UADAU, :>r>, i5it 

(edirdti, 199 

GandH {Artdrjfpotjfon faniger), 59 
Gauge's, river, 54,’9l>, 73, 78, 110, 155 

canal. 59, 77. 148 

water, analysch of, 77, 78, 413 

Ganesh Khirul, 399 

“Ganlcii” cultivation, 10. 11, 73. 74, 
7<;, 95, 99, 239 

Gardens at flaiicsli Khiiid. 399 « 

at Saharaiipiir and Lucknow, 54, 

3<i3 ’ 

— Sch(K>I, 386 
Gavlis(inilkiiicii). 21, 199 
Geological map of India, 9, 25. .35, 42. 
6.5, 96 

— I y IK'S of 8f>ils, 35 
Qwlogy, tcac'hiiig <»f, at college's, .390. 
392 

Gharam {^Punirum trMttdo1ulv\ l.'12 
Gliats, Western, 15, 29, 27. 28, 94, 135, 
2t)5 

Gluiziptir, 90, 254 

Ghi (native butter). 199, 207-1 1, ,31.5 
Gilbert, Dr., and Sir John Ijawes, their 
cxiK'riincnts at Rolliamstcil, 37, 41, 
49, 2.58, 344, 348 
GiJI, Mr. !•> M., 249 

Giiigelly {Sffjfamum iNdiram), 104, 235. 
236, 394 

cake, 10.5, 124 

Ginger, 73, 96, 10.5, 235 
G.ials, 142, 165. 172, 17.3, 213, 367 
Godaveri, river, 66, 113 
Gonda (Oudh), 38 
Gondii, 235 

Gotti (shailc tree), 269 * 

Gora^ 23.5 
Gorakhpur, 38 
Goveinment of India : 

carries out recommendhtions of 
Famine Commission, 2, 4, 12 
and forest policy, 136, 153 
on need of^Agrioultiftal Chemist. 4. 

6, 314, 315 ' 

Resolution of December 1881 on 
agricultural enquirin 3, 17, 32. 
297, 298. 300, 314 

Resolution of March 1883, on 
“fuel and fodder Reserves,” 139. 
162, 170, 172 ' ' 
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Government of India — eontinv^H. 

KcKfilution of 1889, on technical 
educniioii, 4, 878 

Nf>te of 1890 on Kzpcri mental 
Farms, 800 

GovcTiiniont of 15onil>ay, and the foiests, 
189 • 

Note of 1890 on Exporiniental 
Farms, 800 

Government of Miulras : 

on a^ricultiiml enquiry, 298 
and eattlo disease, 214 
Resolution of IHIM) on Foiests, 147, 
158, 192. 170, 171, 172 
Note of 1890 on experimental work, . 
801 

Goveriiinent of North-West Provinces : 

and “ fuiil and fodder reserves,” 198 ■ 
Government of Punjab : 

ami the forests, 1-48, 191 
Governnieiit of Central Provinces : 

and “ fuel ami J'o»liliir reserve's,” 193 . 
Grain, oxjjort of, 89. 40, 2!12, 279, 294, 295 ! 

elevators, 288 

•eJeaniTi^, 27<i-89 

Gram ((Urn* tt rirf hiHin'), 29, 27. 1.59, i 
19.1, 284, 28.5, 239, 243, 281, 282 
Grass, 199-190 | 

ill “fuel and bolder rcsi'rves,*' 1.52, 

• 1.54, 155, 159, 19;5, 178 ' 

in ]i1aiitations, 148, 174 
buriiiiii;' t»f, in forests, 142 
cost of eutting, 179, 180, 181, 188, 
181 

cutting of, at Ktawah, 178 
ehtting of, at rukh JeJleke, 178 
yield of, 180 
for litter, 124 
108 

for silage. See Silage , 

VMr, 58, 59 i 

Grass, kinds of : | 

ftnjf/N (J*ennhrfum renrheoUlvs) 58, . 

59, 182 ‘ 

hath (^Pollinia eriopoi]a\ 178 
ehhimhnr (Kleuttine Jiagell ifera\ 

182 ^ * I 

ildb (^Kragroxtie rytiosvroideit}^ 58, • 
59, 178 j 

diib (^(U/HOfJoit Vaet ylon'), 53, 54, 

59, 175, 220 

ytntdr.i (^AiidrojH»gim lauiyer), 69 
y ha rant (^Panirum antidotaie'), 182 
guinea (^Panirvm jumentoruni), 193, 
392, 394 

j(hu‘iva (Andropogon annulatve^ 58 
kane (Stiecharunt epontaneum'), 54. 

56 

kar vaara (Sporohohix paUidunJ, 68 
knnAa (^Saerharum €4, 55, 

220 , 222 

muuj (SaeehaniM eiliare), 226, 227 
muael /asruni), 68, 69 

narri ^Dijdachnefnaea^ 59 
pahra ( A ndrnpogon pertuayk), 1 73 
Grass Com^iittee system, tlie, 187 

cutter system, the, 178, 179 

Farms. (<ee Farms. j 

-growiiig*by cultivators, 173, 176, i 

^ 177 


Grass Committee aysicm^ontm'ued. 

beadlaiids, 27, 176 

“runs,-* or rukhe, 173, 177, 178, 

181, 182, 183, 185, 188, 206 
Grazing, 169-177 

ill forests. 139, 141, 142, 146, 169 
170 

ill “ fuel and fodder reserves,” 163. 
154, 195 

along canal nlantations, 148, 174, 
176 

the provision of, 176 

harm done by excessive, 16, 171. 

172, 174 » . . 

restrictinA of 170, 171, 172, 173 
Grazing .arenas, 139, 169 

grounds of villages, 160, 161, 173, 

974 

— rules, in Bombay, 172 
Grec'n-inaniiring, 4.5, 107, 361, 364 
“ Green .Salangore ” (sugiir-eaiic), 249 
“ Green-soiling ” for cotton, 364 
Groiuid-iiut. S(*e Earth-nut. 

Guavas, 897» 

Guinea grassy {Panienm Jn9nentoi*unO, 
198, .592, 394 

(Juizotia abyjtaiHica ^^Niger seed), 106, 
286 

tiiijnnlt (Bonibuy), 12, loi, 102, lOfl. 

^**2, 106, 218, 
227, 228, 23R, 288. 272. 888. 

oaltlo, 199, 202, 208, 207, 208 

Giijars, 21 

Giijrat (I'm! jab), 6.->, 73, 110, 126, 208, 
211 

(iundi (supir-uiill), 226 
(Hir (sugar), 246, 248, 251, 252. 253, 
362 * ' 


Giirgaon, 86 

Giirshidapa Virbiisajm, Hon., 87 
Gursikraii, 58 
Gwalior, 79, 158 
Qyn, 121 •* 

Gypsum, as manure, 112, 260, 360, 362 


H. 

ilAGAUI river, 72, 80 
Hand-pick, 224 c 
y/rtWr/^/ grass, 177 • 

Hapiir Farm, 19.8, 211, 212, 369 
Harrow, 229 

H assail, waste lam I at, 158 
Hay: 

yield of, 180 , 

value of, 180, 181 

from “fuel and foilder r^erves.” 
173 

for Itu'gc towus, 1 76 
pressing aiul baling of, for camps, 
181, 182 

pressing of, experiment at Ohanga' 
Manga, 181 

pressing of, on mk/za n^r Lahore, 
182 . 
elevators, 183, 228 
presses, 173, 183 
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Haymaking : 

cost of, 179, 180 

compared with silage-Tnaking, 184 
use of machinery in, 183 
Headlands, gross, 27, 175 
Hedges, 27, 138, 164, 195. 6 
lielojwltis thehvora (** tea^bug **)» 267 
Hellricgcl, Prof., 46 
Hemp. Mn : 

aa fibre, 274, 275 

as green inanive« 107, 361, 364, 366 
SibhruM {bbendiu^^^ 

High Schools, 381, 384, 385, 391 
Hill, Mr. U. C., 8, 141, 146, 245 
Hill, Mr. S. A,, 8. 44, 4>, 49, 50, 333 
Himalayas, 26, 64, 67, 135 
** Hindoostaii" plough, 217, 222 
Hindus as non-meat-e:itiiig poJple, 113 
Hindu system of brec<liiig cattle, 200 
Hissar, io, 28, 79, 95, 112, 176 

Grass Farm, 184, 185, 186 

Cattle Farm. 193, 199, 201, 202-3, 

212 

Hoe, 224, 225 • 

fiolderness, Mr. T. \V., 8^ 58, 61,77, 280, 


Import of sugar, 253 
Improvements, non-taxation of, 79, 87, 
89, 158 

Indebtedness of cultivators, 291-3 
of landowners, 87, 292 

India: 

division of, according to irrigation 
Tt‘quircniciit8, 64 

Gcnlogieul map of, 9, 25, 35, 42, 65, 
66 

Government of. Sff Government. 
Kaiiifall map of, 9, 25. 26, 64 
Indian Agriculture. /S'es Agriculture, 
Indian. 

— Forest Act, 54, 161 

Museum at Calcutta, 241, 331, 386 

Indigo (JLndigofera fiiic/eriff), 267-66 
continuous cropping with, 258, 
259 

ox|)eriments on, 362 * 

for greeii-niiiiinriiig, 361 
wil<l tiHctoria), 107, 

242 

cultivation of, 15, 26, 43, 229, 236, 
2r>7-6(» 


294 

Holdings, smallness of, 290 
Home Uepartmciit, llesolution on tech- 
nical education, 4 
Hooghly, 107, 245 
Horses, 211-2, 404, 405 
Horse-breeding oiKjrations, 211* 2, 406, 
407 

— 361 

fairs, 211, 105, 406 

Cstud) Farms, 193, 211-2, 240, 359 

siiows, 404, 405, 406, *107 

Hoshiarpur, 10, 22, 28, 54, 73, 88, 94, 
96, 101. 105, 107. 112, 120, 150,203, 
212,227,232, 237,245,252 
Hos|)ct, 68, 75j lOl, 102, 107, 144, 176, 
227 245 

Hosyri’tals, vetertnary, 213, 214, 391 
Uosdr, cattle-breeding at, 199 
Howmaii, Mr. H. A., 208-9, 317 
Hubli, 159 _ 

Hudatin, Mr. W. B., 8, 164, 220, 222 
Hughes, Mr. John, 97, 99, ICKl, 2il 
Jlupiujt, 44, 53, 156 
Hunsnr, 10:^^151i 158 

Husain, Mr. Muhammad, 8, 58, 69, 60, 
61, 360, 406 » 

Hyderabad (Sind), Farm at, 368 


'I- 

IGAtPURI, 27, 109, 205, 226 
Ilbert, Mr., 397 
Illustration farms, 385 
— plots, 385 ... 1 ,. 

Imperial Department ol Agriculture. 

Agricultural Department. 
Implements, 217— 231 

* inuarovement of, 217, 225, 229 
atwe Cawflpore Farm, 226 
at Baroda, 369 
trials of, 220-1, 406-6 


uiisatisfactoiy conditions of cultiva^ • 
tion 266-6 
manufacture of, 261-6 
chemistry of, 2(54-5 • 

manuring for, 106, 112, 259, 260-1 
refuse (iTcr/), 106, 269, 260, 361 
Industries, private, relation of Agricul- 
tural Chemist to, 328, 329 
Injuries to crops, 241, 259, 267, 271, 
274, 331 

Insects, injurious, 241, 259, 267, 271, 
331 

Inundation of tracts by rivers, 65, 110 

■ canals, 05, 71 * 

Investigation, scietitifie, 316, 343, 344 
Iron ill liifliaii soils, 50 

Irrigation : 

gcographirdl distribution of different 
systems of, 64-7 
influence of, 68 
extension of, 29, 79, 80, 81 
waste of water in, 69, 72, 74, 75, 
243 

harm done by excessive, 43, 70, 76 

Irrigation, canal : 

the problem of, 70 
cultivation by, comparctl with well 
irrigation, 74 

ovcr-cropi>ing as result of, 76 
the connection with the s\iread of 
rek, 57 

Irrigation, tank, 72, 83, 84 

y, well, 68, 73, 74 

compared with canal irrigation, 74 

Department : 

work of, 64, 67, 69. 70, 75, 81 
of N.W. «P., its experiments on rccla- 
j mation of umr, 58 

} ■■ — questions, work of Agricultural 
i Chemist in connectiorP with, 73, 74, 
! 108, 307, 309 

! — works, 81, 82, 83« 

i Iseilema laxurn (miMrs0f^8, 69 ^ 
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J. 

JACK-FBUIT tree CArtocarpua w- 
tegrifolia^, 127, 149, 195, 269, 416 
Jagri (molasses), 273 
Jails, milk supply to, 211 
Jane^va (^Andropogon annulatua^f 58 
Jardinage 140 

Jari cotton, 239, 256, 367 
Jarnuuif 149 
Jdts, 14, 20 
Jaunpur, 90 
Jclicke rvlth^ 173 
Jeypore, 88, 176, 196 
Jnand (JProaopU apidgera^ 149, 165 
Jhang, 192, 193 
Jhansi, 53, 79, 139. 155, 304 
ravine lanrl at, 53, 140 
Jhcluni, 65, 110 

Johnston a.irl Cameron's Agricultural 
Chemistry and Geology, 98, 123, 388 
Judr (^Sorghum vulgate%,ld2, 193, 196, 
207, 233-6, 237, 364, 368 
Juhi, 58, 59 
Jullunclur, 88, 150 
Jumna river, 63, 54, 66, 67, JIO, 158 
black cotton-soil near, 47, 49, 60 
silt of, 110 
canals. 70, 83, 148 
4fute, 28, 110, 235, 273 


K. 

KACiniT cultivation at Oawnpore, 
Nagpur and Fanikhabad, 21, 22, 

120 

KAchhis, 14, 20, 21, 102 
Kacherao Jadhava, Mr., 369 
Kninit as manure, 362 
Kaisar plough, 217, 218 
Katar (saline efflorescence), 60, 166 
Kall&piiram, 80 
Kalyan, 27, 109, 176 

(millet), 236. SeeaAho Chamlm, 
Kanara, North, forests, 108 
Kangyam, 192 

Kanhar (limestone), 36, 49, 58, 112, 
219 

Ka^ta grass (JSaccharum apowtaneum)^ 
52, 64, 55 

Eapurthala, 22, 60, 85, 88, 150, 156, 
203 

Kar wtara grass {Sporoholva pallidua")^ 

68 c 

Karachi, 114, 276, 279 
Kmrdai^ or Safflower {jCarthamua 
thictoriua)y 105, 198 
Karens, 245 
Kamal, 70, 208 
Kardr, 162, 167, 168 
Katlakput, ruh\^ 182 
Keventer, Mr., 209 

KhAndeidi, 27, 107, 176, 217, 218, 239, 
^56, 272, 3^, 368 
KhAndesh plough, 218 ■ 

Kkara (brackish) water, 76, 112 
Kharjf crops, 26, 26, 161 
KhWaH cattw, 367 


Khuaki system of indigo cultivation, 
266 

Kbymore Hills, 158 

Kincb, 1 rof., analysis of soils by, 44, 
48, 49, 50 

Kistna Biver, 27, 55, 66 
Kodalie (hoe), 224, 225 
Kodo (millet), 235 
Koeris, 21 
Kohat, 164 

Kohlapur sugar Faev^ry, 253 
Kolhu (sugar-mill), 226, 227, 251 
Kolei-^kattvi^ 177 

Kolifiji (Tephroaia purpurea), 107 
Kolis, 14 ' 

Kols, 14, 21 
Kondampatti, 83 
Konkan,*^10R, 218, 235, 369 
Konkan plough, 218 
Ki!igaliir, 157 
Kumbos, 120 
Kumri cultivation, 268 
Kunbis, 102, 120 

Kunda (^Sar^harum ciliarr), 64, 66, 

220, 222 c 

Kurmis, 14, 21 

Kurnool, 80, 89, 94, 120, lilS, 192, 336, 
402 

Kuruliars, 245 

Kyariaa (irrigation beds), 76 


L. 

XjABOBATOUY for Agricultural Che- 
mist, 324-5 

location of, 326, 327 

, Bacteriological, 214, 332, 391 

Iialx>ur, economy of , 183, 221, 222, 223, 
224 

— difficulty, the ; 

on Grass Farms,*! 82-3 
ill coffee-growing, 271 
Lachman, Parshibl, Mr., 280, 359 
liahorc, 68, 149, 158, 182, 211 

Veterinary School at, 213, 393 
Lake land 54, 222 

Land : , 

acquisition of, 139, 159-63 
available for *• fuel and fodder 
reserves,” 157-9 
draining of, 71, 79' 
embanking of, 63, 54, 79, 294 
enclosing of, 139, 164, 196 
••uAaA,” 54 

“<lry,” 96, 159, 236, 236 
“ wet,” 95, 107 

--garden,”73, 74, 95,236 # ** 

lake, 64, 222 

ravine, 52, 53, 140, 153, 158 
war, 37; 61, 66-62. 140, 166, 166, 
167, 168 

waste, 54, 65, 167-9. 220 
Land Acquisition Act, 163 

reclamation, 4, 36, 62^2, 166 

Beooid System, 2. 3, 4 

Becoids and Agnculture, Hepaart- 

ment of, 298, 809<-6, 399^1 

407 -^ 
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lisncl Acqnuiition Act — roHtttumd. 

— — Revenue Orfranisatioii,^ 

Ijaw of Punjab, 161 

tenure, systems of, 290, 291 

Landowners, inilebteduess of, 87, 292 
Languai^e a difficulty in thc^spread of 
Education, 387 

Laterite soils, 49, 50, 51, 112, 270 
Latrines, 121. 129 

Lawes, Sir J. B., anti Dr. GiU»ert, their 
experiments at B(#thamsteil, 37, 41, 
46, 258, 344, 348, 357 
Leaf-disease (coffee), 271 
Jjeather-<1ressers. fW Chi^nMrs, 

Leaves : 

as manure, 106, 107, 108, 127, 144 
for litter, 123, 124, 127 ^ 

analysis of, 123, 127, 416 
Lt^gumino^fPf assimilation of atmospheric 
nitroj'oii by, 46, 47, 25S, 2.59, 315 
Lepiminous ero])8, 46, 47, 23,S, 234, 235, 
362. 

Lime : 

in Indian soils, 49, 266, %70 
action of, 49 » 

as a manure, 112, 374 
ii.i water, 77, 78. 263 
carbonate of, 35, 48, 49 
sulphate of (gypsum), 1 12, 260. 360, 
3(>2 

Limestone. See also kankari 

, magnesian, 118 

Lingartl, l>r.. 214, 332, >391 
Linseed, 105, 234. 271-5. 281-6 

mechanical analyses of samples of, 
284, 285, 420, 421 
ex]K)i’t of, 28.5 
-cake, 106 
Litigation, 291 
Jiittcr : 

use of, 99, 123, 124, 125, 126, 127, 
367. 371 . 

earth as, 124, .367 
leaves as, 123, 124, 127 
Inve Stock, 198-216 

Liverpotil Com Tratle Association, 277, 
278, 279 

Loans. Se^ also Tarcart advances. 

Ooverament, 84-91, 206, 238, 291, 
293 

private. 86. 86, 87, 237, 291, 292, 293 
L6ans Act, Agriculturist’s, 88, 89 
JLodhas, 14, 21 

Lohardaga, 38, 79, 102, 194, 227, 235, 
,301, 403 

London Corn Trade Association, 277, 
278, 279, 282, 284 
Lucerne, 193, 202, 24(? 

Lucknow, ^rdens at, 64, 363 
Lyall, Sir J. B., on agricultural enquiry, 
297 


M. 

M'DOUGALL BROS., 277 
Machineri^^ttse of, on Grass Farms, 183 
Mackenxie, Sir A., 8* 

on ta^eavi advanoes, 86 
on the educational system, 379 


Maeleocl, Mr. J. J., 8, 28 
I Maephersou. Sir Herbert, 177, 178 
J J/// Jar Caiot ropU g igantea\ 1 07 

* Madr.as. 10. 26, 27, 39, 45, 46, 60, 80, 82, 

! 83, 86, 89. 114, 157, 168, 196^ 210, 217, 

229, 236, 263, 274, ,3g7 
i Mailrns Agricultural Committee, 371, 

: 372 

Miulrsis Agricultural IXniartmcut, 371, 
i 407 

I Miuii-as Famine of 1877, 194. 
s Madras Farms. Ser Farms C^aidapet, 
Miuluni). 

‘ Miulras : 

J forest work in, 139, 140, 147, 163, 

- 162, 170,171. 172 

I Government of. Stre Government 
of Madnis. 

: Madura, 31, 80, 84, 101, 12L 161, 196, 
211 

J F.-irm, 211, 37J 

I Magnesia in soils, 50 
j Magnesian limestone, 118 
. Mahtrjan, 237 
, Mahal iix mi vain, Mr., 364 
1 MAhim, 10, 11, 27, 28, 54. 73, 94, 96, 103, 

! 10,5, 107, 109, 144, 161, 169, 176, 196, 

205, 235, 236. 243 

I Mahratta country, Southern, 65, 161, \ 
; 168, 199. 369 

i Mainta trtv (/fruK/riVr latifolia'), 106, 149, 
196 

* Maize Maye), 193, 236, 237 

oxporiineritR on, 361, 362 
. Makki (^maize), 193 » 

« 61alal>aT coast, 108, 127 
Malguzar, tnalguzari^ 86, 162 
‘ Mails, 21 

MalHars, 2,37 * 

' Mallyah, 28 
Malvi cows. 208, 367 
Idamati (hoe), 226 

* Mamlatdar^ 86, 87* 

Mandha, 73 

^ Mang.alore, 113 

■ Mangoes, ir»0. 367, 369 

j Manual of Cdimbatore, 38, 72, 81, 83, 103, 

1 157. 192, 402 

* Manure, 03- 134 

value recognised, 94, 9.5, 96 
need of more, 42, 137, 161 
interdependence of vrater and, 80, 
94-5 

connection of supply with that 
of flrewood, 100-3, 137,,^ 1.39, 
161 ' 
borlly kept, 122-7, 368 
well kept, 127, 128, 129 
bones as, 61, 116, 116, 260, 266, 270, 
346. 860, 364, 376 

i gypsum as, 112, 260, 360, 362 
{ indigo refuse as, 106, 269, 260, 

I 361 ^ • ' 

! leaves and twigs as, 106, 107, 108, 
127. 144 

lime as, 112, 374 « 

night-soil as, 118-22 

nitre^iw. 111, 260, 260, 361, 364, 

silt as, 76, 110, 242 ^ 
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Manure, Cattle — See also Cattle*manure : 
analyses of, 98» 414 
ashes of, 98, 103, 104, 414 
loss from burning, 99, 100 
use and non-use as fuel, 100-^, 
137 

Manure, Farmyard (English), 98, 99 

Fish, 113 

, Liquid. See Urine. 

cakes, 104, 105, 416 

heaps, 123, 124, 126, 126, 127, 

129 

, drainings from, 126, 416 

Manures, artificial, 117, 259, 345 

, phosphatic, 113 

, pf>ta^iG, 112 

— , adulteration of, 117-8 

, export of, 39, 106, 137 

Manuring : 

by inundation and silt, 65, 1 10 
by sheep-folding, 104 
by soil-mixing, ITQ 
Manuring, Green-, 45, 107, 361, 364 
Manorial enquiries, work of chemist in 
conncctioii with, 93, 97, 100, 110, 115, 
117, 118, 133,315 

Maps. See Geological Map and Kainfall 

MaT^' 211 , 407 
Markapur, 192 

Markct-gsirdeuing, 21, 22, 68, 73, 120 
Marrett, Oapt., 8, 202 
Marriage expenses, 291, 292 
Marriott, Col., 8, 178, 210 « 

Marrhall, Mr. John, 9, 279 
“ Massey *’ plough, 217 
Massy, Major, 8, 22, 88, 203 
Mata (goiliiess), 213 
Matiritius sugar, 248, 253 

system of sugar-cane cultivation, 

244, 245, 249 

Mayo, Loixl, his \ iews 'on work of Agri- 
cultural Dcpartnauits, 1 
Mazngon dock, Bombay, 118 
Mead, Col , on ** proiectivc " irrigation,, 
83 

Meagher, Sergt., 178, 188 • 

Mechanical analyses : 

of samples of wheat, 281, 282 » 

419 

of samples of linseed, 284, 285, 420, 
421 


Mcdlicott, Prof. : 

his views oti the reh question, 56 
^ his views on the iieeil of an Agri- 
cultural Chemist, 314 
Meerut, 20, 73, !)4, 120, 245, 254, 359 

Agricultural Show, 198, 220, 223, 

403, 404 

Megaee C^pent sugar-cane), 254 
Mehta, Mr. P. K., 366 
Melta azadiraehta 105, 149, 

154 


Mercara, 151 

Merwara. See Ajmere-Merwara. 
iMetayertiBjsieim (land), 291 
Meteorology, 304, 332 
Mhow, 183 « 

Mian Mi^ 164, 181, 182, 185, 186, 
‘ 187 


Middle Schools, 385 
Middleton, Mr. T. H., 369, 391 
Military Department, 177, 188, 206 
Milk. See also Daiiying. 

yield and quality ctf, from Indian 
cattle, 206, 207 

supply, unsatisfactory condition 
of, 210, 211 

Milking cattle, improvement of, 207 
Millers, views of, on adulteration of 
wheat, 278 xt 

Mills. See Bone-mills and Sugar-mills. 
Mirzapore, 79, 169 
Mittli (shade tree), 269 
Mixed-Gropp{ng, 11, 233, 234 
Mixing of cotton, 265, 266 

of seeil, 237, 256 

^ of soil, 110, 111 

Model Farms, 1, 338, 359, 371 
Moens, Mr., 102, 107, 126 
Mohwa bir, 154 
Moisture in soils, 42, 43 
Money-icnders, 85, 86, 237, 238, 239, 
291-3 - 

Monigar, 1C5 

Montgomery, Capt., on sugar manu- 
facture, 252 

Montgomery District, 87, 193 
Mookerjee, Mr. N. G., 275, 276 
Mowing machines, 223 

for use on Grass Farms, 183 
Moziifferpore, 121 
Mitecadam, 165, 285 
Muhammad Husain, Mr. See Husain. 
Muhanimadans, 113, 176, 200,205 
Muir, Mr., 87 
Muir-Mackeuzie, Mr., 9 
Mule-breeding, 211, 212 
Mullu - hilueei {^Bdleamodendron 
Berry i), 196 

Multan, 10, 28, 65, 68, 79, 85, 87, 101, 
120, 152, 193 

Municipalities and town sanitation, 

120 , 121 

— , relation of Agricultural Chemist 
to, 329 

Municipal cattle, 194, 200 
Municipal chemist, 329, 334 
Municipal gardens, 54 
Munj grass (JSaocharum oiliare^, 226, 
227 

Munjerabad, 45, 6(^ 125, 268, 270 
Muriate (chloride 1 of ammonia, 345. 

361 ' 

Muridki camp, 181 
Mueel (^leeilema laxunCy^ 58, 59 
Mrseum, Indian, at Calcutta, 241, 331, 
386 

Mussorie, 113 
Mustard, 106» 107, 234 
— ^ cake as manure, 362 
Muttra^' 158, 406 

Mutual Benefit Society at Hospet, 298 
Muzaffiirnagar wheat, 239, 362 
Mylne, Mr. See Thomson and Mylne, 
Me88I8. 

Uyrore, 23, 49, 60, 80, li^, 113, 118, 
123, 127, 138. Ito. 164, 186, 288 

cattte, 190, 802, 204, 207, 867 

famine, 170 
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N. 

■»^\DlAD, 11, 27, 101, 102, 110, 128-30, 
152, 174, 175, 176, 1»2, 219, 238, 272, 
273 

Agricultural Association, 238, B68 
Agricultural Class, 3(58, 391 ‘ 

Cattle Show, 3fjy 
Farm, 347, 3(18-9 
grass'growhig at, 175 
seed store at, 238, 368 
NAgAl plough, 218 
NAglL See jsieuglne Coracana. 

Nagore cattle, 2U2, 207 
Kagpahar forests, 154 • 

Nagpur, 119 

Agricultural Class, 22, 384. 385, 386, 
392 ^ 

kat'hhi. cultivation at, 22. 120 
Farm, 363-6, 116, 186, 339, 346, 347, 
367 

Nallamalais, 158 
Namhiyiir, 157 
Ndra valley, 239 
Naraianpiir, 60 ' 

Narri (J>iplachne futtca), iT9 
Nasick, 168, 176 

Nativo butter 207-11, 316 

Cavalry, 178, 179 

jmpleuLcats, 221-5 

method of curing tobacco, 2T3 

— ploughs, 218, 220 
Natural Science, sfiidv of. 3(»2, 303, 
398 

Nauchandi fair, 403 
Nawabgaug, 63, 120, 281 
Necm tree azadimrhfa') 105, 

149, 164 

Neiighcrrics, 30, 49, 112, 26(i 
NelJiknppani (Madras), 249 
Nellorc cattle, 199, 207, 370 
Ncpaul, 168 

Nerbudda valley, 39, 48 
Nicholl, Mr. B., 120 

Nicholson, Mr, F. A., on exhaustion of 
soil, 38 ; on irrigYitiou, 72, HO, Kl ; <t]i 
iiiipf>iiance of manure, 93, 94, 132 ; 
on cattle-manure not lining used for 
fuel, 103; on utilisation of night-soil, 
119t on waste of manure, J26 ; on 
iicccl of firewood, 152, 167 ; on gniss- 
. growing, 177; on ^lder-cri->p.s, 192, 
194 ; on use of l^lges, 196 ;'on cattle. 
» disease, 213 ; on ricc-sowing, 243 ; on 
sugar cultivation, 263; on want of 
Ciipital and enterprise, 290, 293, 291 ; 
on Experimental Farms, 372 ; on the 
erliicational system, 379 ; his MSlniial 
72, 81, 103, 167, 

192,102 

Niger sceil (^frt/izotM ahyxttinira^, 10.>, 
235, 417 > 

Night-soil s 

prejudice against, 21, 23, 1 19 
utilisation of, 21, 22, 23, 60, 118-22, 
130, 180 

gener^ neglect of use oft 122 
Nitrates ^ 
in soils, 44 

in well waters, 77, 78, 112 
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Nitre or saltpetre, 61, 111, 112 

as manure. 111, 250, 260, 361, 364, 
374 

Nitrc-eontainiiig enrth. 111, 112 
Nitrification, 44, 49, 111 
Nitrt>gen : 

in soils, 44, 45, IT* 
ill rRiufall, 15, 46 

lixntion of at inospheric, ’ by 
46. 47, 258, 259, 315 
in e-ultlo-mniiuiv, 98, 99, 414 
lost ill burning eat tle-maLiiire, 99 
ill urine, 123, 124, 416 
in leaves, 123, 127, 416 
ill castor yitw/wc, 105, 416 
Nobljc, Prof., 46, 47 
Norfolk Trottem, 211, 212 
Normal Schotds, 386 
Nt>rth-Wcst iVovhiees. 26. 28, 42, 66,82, 
94, U»l, 104, 105, 112, 111! 139,151, 
157, 200 

Agricultural IVpartinent of, 1, 402, 
407 • 

arlioriciiituiv. in, 150 
ravine land experiments in, 53 
fMv/r tnnil experiments in, 58, 59, 
61 

Nullahs, 53, 113 


o. 

O’CCNOIl, Mr. J. B., S, 11 1, 294, 402 
Oafs, 193, 2*43 

Obligations, expression of, 7, 8, f>. See 
also Toiii-s, 423-38 
Oil of vitriol, 117, 3f;4 
Oil c:ikos, lot, JO.>, 124, 198, 207, 2J I 
Oil -pressing mill, 228 ’ 

Oilsoc*! Associat iiui, 28,'i 

ref iisf5 (od cake) ns niaiiiire, 104, 

106, 266, 270, 273 

Oilm-eds, H)l, 105; 111, 193, 199, 235, 
284-(i 

, export of, 39, 40, 105, 106 

“ Ooiiiras” (^cotton), 256 
Ootactamniid, 3u, 18.5 

Operations of Agrie.ulf lira) Departiiieiils, 
401 

Opium (poppy), 56, 96. 107 
Ojfuu/ta rulgare (pricklv )»e-'ir), 193, 
194, 196 

Organ ii' matter in Jiidian soils, 14, 46, 
1 7 

Organ is;it If III of Agricultural D^jiart- 
iiients, 407 
Orissa Caiial, 43, 69 

Famine, 1 

Ormeit^M), Miss E. A., 241, 269 
Orohanrhe Nirotiana, or “ Modv,'' 272, 
274 

“ Ottley ” system (rcclann^tion of larul), 

60 k 

Oiicliterloiiy valley, 266 
Oiidh, 38, 112, 135, 402, 406^ 

Out-tiim of crops, 241, 362, 364 
Over-cropping, as result of canal irriga- 
tion, 76 • 

Over-watering, effect of, 76/243 ^ 
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Owiniie, Mr. K. C., «, 21«, :147, 3.57, 3B8, 
; his experiments on rdb^ 108 ; ox- 
Ijcriniciit qii formation of plantation, 
150 ; hi^ promotion of dairy farmiiig^, 
20R, 200; attempts the improvement 
of cotton, 280, 258 


P. 

PAHARA, 159 

Palamau, 83, 102, 104, 120, 194, 199, 
227, 228, 245 
PAlghalt, 152 
Pallachi, 126, 152 

Palvra grass (^Androjwgon peHtuwt\ 
173 

Panehuyft (village committee), 166 
PanU*um ^ntidotah*^ 182 

MUhtrfnm f 107 

Papilionaevtp^ 46 ' t 

Pai’asite, tobacco 274 

Parshad, Mr. Lmdiman, 280, 359 
Parsons, Mr., 113 

Pasteur, Mr., his system of examining 
silk moths, 275 
Pasturage, 169, 170 

Pasture, as part, of the ciiltiva- 

^ tion, 176, 177 
PaAeU 165 
PatifJtird, 129 
Patri forest, 153 

Pattmris. 36, 303, 380, 401, 402 
Pebrint', 275-6 
Peile,®Sir Jjis., 7 
Penner River, 72, 80 

PennUfthwt rrnvhroUIrg (/tnjan), 68 , 
182 

typhoi ileum Qfdjra")^ 159, 192, 

193, 235 
Pepul tree, 149 
Persian wheel, 121, 226 
Phagwara, 156 

Ph^nixilaetylifern (Date Palm), 59, 253, 
363 

Phosphatic manures, 113, 270 
ikkIuIcs, 113 

Phosphoric acid in Indian soils, 50, 51 

Physical improvement of soils, 44, 100 

Pichasa, 102 

Pick (hand-pick), 224 

Pigs’-<iroppiiigs, 361 

Pitcher, Ool., 8, 360 

's, Ool., plough, 2 1 7 

Plantains, 73, 96, 105, 107 
Plantations : 

along canal Imiiks and railways, 31, 
140, 148, 149, 174, 175 
acreage of, in N. W. P., 150'" 
at Chaugii Manga, 140, 148, 173, 
175, 182 

at Shahdara, 140, 149, 171 
exixirimctit on formation of, 159, 367 
Planters, as exporters of bones, 117 
Plots, Kxj^ri mental, 349, 3.50, 351 

, Illustration, 385 

Plough cattle, 205 

Ploughing, d&p and shallow, 43, 219--23, 
c 361 


Ploughs : 

trial of native and improved,'* at 
Meerut; 220-1 

“ iiiiproveil,” where useful, 222-3 
iron, 217-9, 223 

, objections to use of, 218-9 

native', 218 
steam-, 222 . 

Policy of Agricultural Departments, 
407-8 

Pollaiding of tree8,,144 
Pollhiia erwjMda ^aib'), 173 
Ponds (shallow tanks), 66, 73 
Pimgamla glabra^ 105, 107 
Poona, 68, 86,494, 96, 102, 105, 107, 121, 
151, 209, 210, 214, 249, 250, 406 
as lorale for lal^ratory, 327 

Ajt'i’icultural Association, 12], 

301 

College of Science, 5, 23, 300, 827, 

366, 368, 381, 382, 385, 390 

B'arm, 126, 193, 208, 346, 347, 368 

sngFur Fact(n*y, 249, 253 

Veterinary School, 214, 301 

Poottae. iSr^ Castor cake. 

Ptwnarul (shtule trese), 269 
Poppy, 55, 9.5, 107 
Population, prejssurc of, 40, 289, 294 
Potash 8.1118, 112, 270 
Potash in Indian soils, 51 
Potato, 16, 22, 95, 240, 211, 246 
Poudi-ette, 22, 121, 249, 360, 361, 362, 
364 

Poultry, 405 

pKictice and science, the necessity of 
combining, 296, 312, 313 
Pmr.mowski, Prof., 46 
** PretjariouR ” tracts, 64 
Prejudice, caste aiul race, 15, 21, 22, 23, 
119 

Press, Cotton-, 256 

, Hay-, 173, 183 

, Oil-, 228 

Prickly pear : 

as hedge material, 164, 196 
as fooil for cattle, 193-4 
Primary Schools, 386, 389 
IVimers, Agricultural, 387 
Prince Edward's Island, arbor societies 
in, 150 

Prize system at Shows, 405 
Prizes, farm, 405. 

PrtMopvt, 149, 165 
“ Protects 1 ” forests, 142, 143 
“ Protective *’ measures, 82, 83, 166, 
403 

Piirqp, Cawnpore, 225 
Punerirr, 209 

Punjab, 26, 28, 42, 43, 48, 64, 65, 67, 

68, 75, 87, 110, 112, 126, 142, 167, 161, 
192, 198, 199, 201, 203, 227, 232, 236, 
407 . 

, Land Revenue Law of, 162 

Purchase of seed by taneavi advances, 
88, 238 

of cattle by taccavi advances, 

206 

Purtabgurh, 38 
Pusa, 274 
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Q. 

Quetta, 182 


R. 

RAB (suRar), 252. 362 * 

Rdh cultivation, 27, 103, 108-9, 243 
Mr. Ozanne's experiments on, 108 
the supply of forest material for, 
144, 145, 14r<147 

Baht crops, 25, 26, 151, 232, 235, 364 
Races, 20. 21 

Ragi {Efeughis CoracanaY 108, 192, 
193, 196, 236, 236 

Railways, plantations along, 31, 140, 
148, 149, 159 ^ 

, inllucnoe of, on export, 289, 296 

Rainfall, 23 

relation of, to famines, 26, 64 
Tariatioiis in, and their iniluciicc on 
agricultui'e, 25 -28, 64, 65 
iiiAueiice of tri‘i:s on, 29-31 

Map, 9, 25, 26, <*.4 i 

Rainy-scasoii crops, 25, 26,* 27, 151 
Raipur, 248 

Raiyaty the. <SVr also Cultivators. 

com panxl with the British farmer, 

1 ) 

his chief wants, 93 
his improvidence shown, 237 
Raiyafwari system of Madras, 157, 290 
Bdjgliat, 28 

Rajput ana, 27, 48, 64, 66, 199, 255 

IWipiita, 14,21 22 

Baksha, 53 

Ralli Bros., 2^4 

Rape seed, 105, 234, 281, 282 

Rape cake, 106, 1 18 

Rashida (Multan), 68, 101 

Basurpur, 102 

•* Ratoon * systen^ (sugar-cane), 260 
Bauchi, 162 
Ravi, river, 79 

Ravine land, 52-3, 140, 156, 158 
Rawal Pindi, 104, 127, 203, 237 
Kawatpur, 77 
Reay, Lord, 8, 390 

Rechtmation of land, 4, 36, 62-62, 166 
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